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NOTES BY THE EDITOR 

ON THE 

PEOGEESS OF SCIENCE FOE THE YEAE 1856. 



The Tenth Meeting of the American Association for the Promotion 
of Science was held at Albany, commencing August 20th, Prof. Hall 
in the chair. The meeting was by far the largest which has thus far 
been held, and the citizens of Albany, both in their public and private 
capacity, received the members with a most generous hospitality. 
The session continued until the 28th, when it adjourned to meet on 
the 12th of August, 1857, at Montreal, in compliance with an invita- 
tion from the City Council and Natural History Society of that city. 
The oflBcers appointed for the ensuing year are Prof. J. "W. Bailey of 
West Point, President ; Prof. A. Caswell of Providence, Vice-Presi- 
dent; Prof. John Le Conte of South Carolina, General Secretary; 
and Prof. J. Levering of Cambridge, was continued as Permanent 
Secretary. 

The whole number of Papers contributed was one hundred and six- 
teen : 65 in the section of Mathematics, Physics, and Chemistry ; 44 
in the section of Natural History ; and 7 in Ethnology. 

In addition to the usual sessions of the Association there were two 
exercises of extraordinary character, and indeed of extraordinary inte- 
rest for the country. On the 27th, the inauguration of the State Geo- 
logical Hall took place. Addresses were made by Profs. Agassiz, 
Hitchcock, Dewey, Henry, and others. A merited tribute was paid to 
the memory of tiie late Dr. T. Eomeyn Beck of Albany, and resolu- 
tions of respect to his memory were passed by silently rising. 

On the following day (Thursday) there was the inauguration of the 
Dudley Observatory, when the Hon. Edward Everett delivered to an 
audience of five thousand, an oration of great power, admirably adapted 
to the occasion. 

The following resolutions were passed by the Association : — 
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Itaialng the eakry of the PennanoDt Sooretary from 
tDOO. 

I'hfit n Ornnmittoe lie appoiuted to luotnoriolixQ the 
of Ohio to otiuse ti complete geological earray of that state to bo 

ThaV foreign learned sooiotios be invited to attend tlie meetings of 
the AaRoclikCiuD. 

Bome steps were also token for obtaining the protection of the 
tJonal Government, aa well e» of the State government of OaliforniiL, 
the gigflaUo apeoiraeiis of trees, Woihingtonia gigantea, which 
io the utHivo named Btat«, It la feared that, unleES some monsnn 
taken, tlicso most womlorfbl epecimens of vegetable growth will bo 
soon MCrifleed by tiio cnpidity of private Indlvidunls. 

Nutwithatauding the nnnsually large attendance, and tlio number of 
Papers presented, the meeting of the American Association 
was not eminently sucoessl^l, so far hu the progress of scienoc 
promotion of good feeling among the members was concerned, 
great miOo"ty of the papers presented, comparatively few oontiUi 
any reull; new contribntious to sdenca Many, when examined orll 
oaHy, will bo found to oontiun little else tlian a repetition of facta 
theories which have been before pnblisbed in the proceedings of 
Association and of other societies. It may be very pleasant and 
able for eome incUviduala to discoarse popnlar soienoo by tbeboor 
popular audienoes; to indulge in fnlsomo odnlatioss of one anotlie^j^ 
for one to designate the other as a second Kepler, and for another M 
rise in Itis place and "thank God that such men as Profs. X., Y., and 
Z. existed." These oooiuTences may be well onongh in a mntnal 
oilmirntion society, bat do not properly belong to ttio proceedings of 
an American Aesooiation assembled for the disonssiuii of nbatmot 
BoEenoe. 

The 9ol)]60t of the alterations of the Constitution, postponed from kj 
previona meeting, was bronght up and diBonssed, with much focliDj 
and division of sentiment. The disagreement whieli existed In relatk 
to these matters, was augmented by the noii -familiarity on the i>art tA 
the Chair with parliamentary laws and naogee. 

The const) tnti on nl question was, however, settied at tliis c 
and it is to be hoped that no further difficulty will originate from tu 
source, 

There Is moch of IrutJi in the following comments on the trat 
tions of tlio Albany Meeting, as ospresscd by one of tiie leading N 
York Jonmtds. " The undue prominence given by the AssodatloD d 
papers of no practical utility whatever oharocterlKed the mcetdiff 
Tlio great mass of the papers presented were ponderable in quui^ . 
tity, but Imponderable in ijnality. Fo pai)crH wore read on now diP 
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ooveries in chemistry relating to its applications to the arts ; none on 
any of the great mannfactnring interests of onr conntry, which require 
80 mnch real science to conduct and carry on ; none on civil or mecha- 
nical engineering; none on practical mining; none on shipbuilding; 
none on any of the useful arts whatever." 

The twenty-sixth Annual Meeting of the British Association was 
held at Cheltenham in August, 1856, Dr. Daubeny in the Chair. The 
attendance was not large, but the papers presented were more practi- 
cal and valuable than usual. The meeting for 1857 was appointed to 
be held at Dublin, Dr. Lloyd, of Trinity College, Dublin, being the 
President elect 

The following were among th^ resolutions adopted by the Associa- 
tion, which we publish as indicative of the proposed fields of scientific 
research to be occupied : 

That Prof. Buckman and Prof. Yoelcker be requested to continue 
their researches into the effects of external agents on the growth of 
plants. 

That a Deputation be named to wait upon her Mfgesty's Secretary 
for Foreign Affiurs, to urge the desirableness of sending out an Annual 
Expedition to the Niger, at the period of the rising of the waters of 
that river (which has been proved to be the most healthy season), as 
proposed by Dr. Baikie, supported by the Royal Geographical So- 
ciety, and advocated by persons deeply interested in establishing a 
regular commercial intercourse with the inhabitants of that portion 
of Africa. 

That a memorial be presented to the Admiralty, praying for the 
complete publication, in a minute form, of the results of the trials of 
Her Majesty^s steamships. 

That Mr. Rennie be requested to prosecute his experiments on the 
velocity of the screw propeller. 

That the Earl of Harrowby, and other gentlemen, be requested to 
continue their efforts for amending the patent system of England, 
so that the funds arising may be available to the reward of meritorious 
inventors. 

That Mr. Henderson, and others, be requested to consider the best 
mode of improving the system of measurement for tonnage of ships, 
and -the estimation of the power of steam engines. 

Mr. Fairbairn was requested to complete his report on boiler explo- 
fiions; Mr. Thompson, his report on the measurement of water by 
weir boards ; and these two gentlemen to concur in experiments on 
the friction of disks in water, and on oentrifrugal pumps. 

A donation of $100 was voted to Madame Ida Pfeiffer to aid hei 
proposed exploration of Madagascar. 

In tlie Creologioal section an exciting dobrfle occurred between Prof. 
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IT. D. Rofcera, of Boston, Masa., and Sir E. I. Mnrcliison, the latter 
claiming' and upliolding tho priority of certain English geological 
nomenclnture, a point tbat was manfully and stoutly oppoaod by 
Prof.E. 

The Inatitnta of France held ita Annual Meeting on tie 14tL of 
Aagiwt, ftt Paris, under the presidency of M. Berenger, President of 
the Academy of Moral and Political Scienoea, What is called tito 
Institute, consiata of Ave greut Academies of France'— Fran^aise, Fine 
Arts, Scienoea, Inacriptiona et Belles Lettras, and Moral and Political 
Seienooa — which during the year meet apart, and parsas their reepec- 
tivo walks with little or no communication with Another. Tiie annual 
meeting of these learned bodies united is generally an aftiur of great 
interest, and this year it wns not leaa ao than usual. M. Berenger, aa 
President, delivered a long harangae, in which he toached on a mnlti' 
plioity of Bubjeota, literary, ecientifio, economic, governmental, Sic. 
Amongst other things, he stated that the different aeademies are in 
possession of a capita! producing JE6,000 sterling a yeor, for distribu- 
tion in prizes, without counting £1,200 which the government gives 
them to disburse in the same way. He said that the Academy of 
Sciences, in the course of last year, received not fewer than 165 mann- 
Bcript treatises on soientiflc problems proposed by it fur public com- 
petition; the Aoad^tnie Fran^aise a for greater number on literary 
subjoctB which it proposed ; and the Academy of Mora! and Political 
Sciences tliirty-foar, most of them of great lengtli, for a Manual of 
Political Economy, which it demaiidoil. The groat pri» of il,20U, 
offered by the Emperor for the new work or discovery beet oaloulatud 
tfl do hcmor to the country, was awarded to M. Fizeau, for his import- 
ant and interesting experiments on the rapidity with which light 
travels, 

The German Association for the Promotion of Science held their 
Ammal Meeting at Vienna, September 16th, Prof, fiaidioger, Birector- 
Genera! of the Geological Survey of Austria, acting as the general 
presiding officer. The attendance was quite large. 

At the opening of the Oongress the following sections were formed: 

Mineralogy, Geology and Paleontology, Botany and Vegetable 
Physiology, Zoology and Comparative Anatomy, Natural Philosophy, 
Ohemistry, Geography and Meteorology, Mathematics and Astrutiomy, 
Anatomy and Physiology, Medicine, Surgery. 

In the course o( the meeting several sections sabdividcd themselves 
into snb-seotions — aa. gr. for Entomology, Vegotoble Geography, Peri ■ 
odiool Phenomena in Oi-ganio Life, &o. ; others occasionally combined, 
aooording to the nature of the commanications and diaoussions. 

The .'Lnnivcrsary Meeting of the Buy Society woa held during the 
joetslintt of the British iBsociatioii at Oheitenhara. It appears from 
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the Report of the Oonnoil that they have now published their two 
great serial works, Agassiz & Strickland's Zoological and G^logical 
Bibliography, and Alder & Hancock's beaatifol work on the Naked 
Marine MoUosca. The report announced that the next work to be 
published is one by Prof. Allman, of Edinburgh, on the Fresh Water 
Polyps of Great Britain. Several other works were also announced 
on various departments of British Natural History. Amongst them 
are Prof. Williamson's British Foraminifera, Mr. Bowerbank's British 
Sponges, and Mr. Blackwall's British Spiders. 

The American Pharmaceutical Association held tiheir third Annual 
Meeting in Baltimore in September. During the three days in which 
the Association was in session, much interesting matter was discussed, 
in regard to the professions of the pharmaceutist and drug^t, and 
their relations to the physician and public in general Committees 
were appointed to report at the meeting to be held next year in Phila- 
delphia, upon home adulterations, a standard for weights and measures, 
statistics of pharmacy, scientific papers, and regulations in regard to 
the sale of poisons. 

During the past summer the Dudley Observatory, at Albany, has 
been formally inaugurated, and now takes its place as one of the best 
endowed and furnished observatories in this country or Europe. The 
Dudley Observatory originated in the munificence of Mrs. Dudley, of 
Albany, lady of the late Charles E. Dudley, of that city, formerly 
member of Congress. Her donations to its foundation and support 
have been as follows : — ^for its building, $12,000 ; instruments, $14,500 ; 
endowment, $50,000^ total, $76,500. In addition to the above, Mr. 
Thomas W. Olcott, of Albany, has given $10,000 ; Hon. Erastus 
Coming a superb astronomical clock and other instruments, while 
liberal subscriptions have been also made by Mr. De Witt, J. H. Rath- 
bone, and others. Mr. Rathbone, also, in addition to the liberal sums 
previously tendered by him, has recentiy given the amount requisite 
for the purchase of the celebrated calculating engine of Mr. George 
Scheutz, of Stockholm, which was on exhibition at the Palace of In- 
dustry at Paris in 1855. In addition to the above, twelve gentiemen 
of Albany have pledged themselves to defray the future expenses of 
publishing Gould's Astranomieal Journal. 

The Dudley Observatory is to be placed under the charge of Dr. B. 
A. Gould, the well-known editor of the Astronomical Journal, 

From the annual report of the Astronomer Royal of Great Britain, 
we learn that the Greenwich Observatory still maintains its pre-emi- 
nence for meridional and lunar observations, and the magnetioal and 
meteorological observations are kept up with praiseworthy diligence. 
The galvanic method of recording transits succeeds to perfection ; and 
the distribution of the time signals to different parts of the king- 
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dom ia continned, and promises to ducelope itself Into no important 
brftnoli of ooraraeroial astronomy. Two iiotowortiiy I'ticta oro raentiouod 
in the report : ooe is, tbst ttio liill on which the observatory stauds ia 
in a Btate of tremor, vlierobj \he trough of niorcnry in wbioh stars 
are olworvwl by refieotion, is bo miioli ngitftt«d as to rtittke obsorvtttion 
impoflsiblo. To overooioe the difiiaulty, a well Ifin feet deep wns dog, 
and flUod with " inoohereiit rubbiah," on which the troogh wee plaoed, 
resting on stages suspended by strips of oaoutcboiio, " leaving the 
iniago praolioolly," as Mr. Airy says, " almost perfect" Tlie other is, 
that dootiiations wore found to ooonr in the zero of the altazimuth 
ohxile, nud Bimultaneonsly with a sndden imd marked change of ntmo- 
splierio temperature — a phenomenon which the Astrononier Royal can- 
not account for, "exaept liy supposing that In sudden atmospheric 
changes the gravel rook of Grcenwioh Uill dues suddenly obangQ ite 
position," 

Dni-ing the past joar the trigononietrical Hnrvcy of Great Britain, 
comiaencod in 1T84, has boen ooiopioted. The object wbioh the 
government liad chiefly in view iu ITSi was tliu determination of the 
diferenco of longitude between the observatories of Ureenwioh and 
Paris. The geodetioal problemahaveheeneRtisfuctorilyaolved, butthe 
survey has aasuined a wider scope as it advanced, and its important 
rMnlts, both in aoientifio am] national pointa of view, ore familiarly 
known. 

In India, under the auspioea of the British Government, a trigono- 
motrioftl anrve; hoa been undertaken, and above Gftj sht'ets of tm 
Indian AtJos, baaed on the stirvey, have boen already published. 

Tn a discussion which took place at the Albany Meeting of the 
American Aasooiation, relative to the utility and comparatively small 
exgienditure of the oooHt sorvoy, Prof. Alexander stated that he had 
taken pains to compute the coat, square mile by square mile, of that 
work, and hail found tliat its oost did not exoecd that of the crude 
Burvoys of the public lamia. 

At tlie last Meeting of tho American A^isoclatlon, Mr. W. V. Bloke 
called attention to the very gross inaoouraotes existing in a ninp recently 
published by M, Maroon, of France, of tlie geology of tiie region 
i>otween the Mississippi and the Podflc. Mr. Blake onumoruled 
several of the prominent errors, among them tbo representation of the 
rooksof San Francdaoo as granitic and metumorphiojtbey being tertiary, 
and making Fremont's Peak into a volcano, when in his offiuial report 
it was otoarly and fliUy stated to bo gronitlo. Prooft were brought fbr- 
'Ward to show thnt the formation ealled Jaras9io,&c., byM. Marcoti was 
not BO, but was cretaoioua, Thoro was no evidence by fossils to show 
that tho trinasic formations M^re found under tho cretacious ; lliey 
itujfiie be, but no fosa'ih had been obUiiied, and t!w age eould not yot 
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be affinned. M. Marooa had, however, made fonr great divisions of 
the strata, corresponding with those abroad, but this was entirely 
arbitrary, and a generalization beyond all these facts which had been 
obtained. Mr. Blake protested against the reception of the western 
portion of the map as a fair exhibition of the knowledge which had 
already been published, and stated that his criticisms were not upon 
local detculs of the map, bat upon erroneous representations extending 
fiw hundreds of miles. Moreover, M. Marcou had not availed himself 
of the printed documents and reports upon American Geology in his 
possession, but his representations were in many cases directly opposite 
to those made by the explorers of regions where he had never been. 
The view taken by Mr. Blake was also sustained by all the geologists 
present. 

The second annual report of the Greological Survey of North Caro- 
lina, by Prof. E. Emmons, has been presented to the Legislature of that 
state and published. The results of the survey, thus far, have been 
most interesting, and throw much light upon the age of the red sand- 
stone rocks, extending from the Valley of the Connecticut to N^orth 
Carolina. Some of the fossils described by Dr. Emmons most resem- 
ble those obtained from the Permian strata of Europe. Many new 
and undescribed species have, in addition, been brought to light, which, 
at present, it is difficult to classify. The final result when developed 
and worked out, as it wiU be by Dr. Emmons, will form one of the 
most valuable contributions ever made to American Science. 

During the past year the first volume of the Proceedings of the 
Philosophical Society of Victoria, jmblished at Melbourne, Australia, 
has been received in this country. It is difficult to realize that a 
scientific and learned society should be in full and vigorous action in a 
land which so recently was considered a terra incognita^ and which, at 
the present time even, is so far removed from European or American 
influences. 

The following suggestion, which is especially worthy the attention 
of all friends of American scientific progress, was made at the last 
Meeting of the American Association by President Hitchcock : — So 
large a portion of our country has now been examined, more or less 
thoroughly, by the several State Governments, that it does seem to 
me the time has come when the National Government should order a 
survey — geological, zoological, and botanical — of the whole country, 
on such a liberal and thorough plan as the surveys in Great Britain are 
now conducted ; in the latter country it being understood that at least 
thirty years will be occupied in the work. 

Mr. Stainton, the well known Entomologist, of England, proposes to 
issue an " Entomologist Weekly Intelligencer," of eight octavo pages^ 
as a medium among entomologists for the prompt registration and dis* 
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be of the utmost inspGriaDee to Tsts^iroa^ ixs^tt muL 'sut mirt *»«"ig?-~f" 
intercluuige of oommene. 'Dit Permisiesi IssEsrsasaiMaiL 0:nxmistt 
now oomprises inflnwiiai] and irMf-l^pgfTY np7T.'''rr^ ±-ua. P:i 
Mexico, Eng<ftnd, the Umiai Sictab. ATFarifc. sd Jsoiab. 
Belgium, and other oonntiids ss^ jQs:» wjryrrsr ir izit g-rniTiiH 
The press of evenr nadon iias Iwea reryyir/iti viy e'lTHrifHr — dzs. tzi^ 
questicm of unity in the deaacmunixL of zacctfj^: AesscmfZj. iini:* of 
standard ; and, thirdlr. uniir of w^dg^iS azid TycuHTrgfe 4^ jhL inuoL 
whether economical or sciext3i5c. 

No two ooontries hare the suns wf-'g^i=- 13^ =:i=AEEcr£&. ^«?»p;7 ^3tt 
same name to designate them islit be ^laad iz. z:a2L~r '»irr:.rrJL<,t 
the mile measore. fj^r insiasce. In Tr-.fhTiZ izd z^ T-nrvti 
a mile means 1,760 vaids: in thi y=£b=r"ATiy i: it l-l*i*l jmstIa: -mriilA 
in Grermany it is 10,120 yards, or x^earlj sx 7>tr">r nf^s : ia. jTrigy- 
it is 3,025 yards. The Scj:«L mile U 1,S64:. Azd ^it Irai 2->la 
yards; the Spanish is 2.472 yarls. and iht Sx-Sif.*'"; iiiLc 11_7>1' ycik. 
These are computed in Enuzli^h yards : &3t likS yarl TZaiiL otf liiritt Jaa 
in length, has divers signincadons in drfrrsoi pLiOcS. T^jg- ^-^'r"-^^^ 
yard is 36 inches ; the French, 3d'13 inchtf^ : iLs trtSjcTA jxrL »7^»>: 
the Austrian, 37*35 ; the Spanish yard. SS"">»; tij* Fr^ssiz. Vi-ZT: 
the Russian, 39-51. For meascTBS of dLpacsij, iL* -^ •^rf—Tj^Tirr i* 
wider and more perplexing. 

There is no necessity, hoirever. for intrji^cinj iLe Freciii iief^-Isfcl 
system into Great Britain and the Unised Sia^&ai. aa -arliL. zi:^^ Le&i 
trouble and confosion a decimal system can be lisryiizj^nA cc il* esta- 
blished units. Thus the pound and the foot may be CictznaZj cL-rAiti 
without introducing the kilogramme or the metr^, or. irLai ^oril-d z^ 
the very sure form of the operation, a " usuei^ pOTii.d and f>yi, i^iz^ 
respectively half a kilogramme and one-third of a metre, i^d ^Lertlj 
defeating tjie benefits of a decimal system of calculadon. I: is ncz a 
little remarkable that with a decimal currency system — acknowlcdgoi 
to be practically the best in operation — the people and the c^ivemmen: 
of the United States have been content so long to cociiRue the iise of 
the antiquated scale of weights and measures with which tra/le Las 
been embarrassed in England and its dependendes — the pound as tr^e 
unit of weight, with its heterogeneous multiples and divisions, of onnoe, 
pennyweight, and grain, of stone, quarter, hundredweight, and ton; 
Bioieover, occasionally duplicates of these^ '^ ***" »K)und troy, and the 
j|H|d ftvoirdupoise — ^the stone of 14^ av ) of 8 pounds, &c. 

flJPIkMI the lineal unit better reconmiei] s division into feet 

-Ti«i^ and its multiples, those of p€ -*nd mile, are of an 

^A|t renders them always onm ^ongmous, and, in 

''ittoally unsuited to the age 

Jko bo no reason why tern shSuld not 



X NOTES BV THE EDITOR ^B 

Bominfttion of tJioir disooverks. Eaoli oliserver, Bays the eOitor, hl|k^ J 
but to write to him, B.nd in ten ilajs bis disoovorj will be in print, and 
in the hands of aveiy eatomologiat in the kingdom. Mr. Htaiatou'fl 
penny jonmnl, which marks a Bt«p in eatouiologioal eoienco higUy 
oharBetdFtatia of the times, is deserving of the warmest enooiimge- 

One of the most valuable of reount pnblieatioaB is SohnborLli'a 
Repertorinin, or a " Subject Matter Indes of Patents, with Piiblisheil 
Inventions of all Nations, from 1828 to 18B3, inoluaive." Mr. Sclmbartli 
is one of the Prussian OoinmiasionyrH of Patents, uud the work in ijoes- 
tion ia tlie resale of thirty years' labor. 

Sohubartli'a Bepertorium has been ordered to bo printed in Prusaia 
at the pnblio expense, by the Minister of Oommeroe. It enibraoes a 
period of tMrt^-oiM^eartj&om X823 to 185S,inoIa9ive. It is intended 
to publidi a Supplanientary Index in 185B, 

It is an advantageous drcumatanoe that this Index, although written 
iu tlie German loaguoge, is printed in English tyi>e, b; which it is 
insde intelligible to any Euro|>eun who may wish to oonsnlt it ; but in 
order to render the Bepertoiivini perfectly available to the general 
pnblio of England and Amerioa, au English translation and a new 
nlphabedual avrangemi^t of its iH general bcada has recently been 
made. This Mr. Dennet Woodoroft, Superintendent of English Pa- 
tents, has done, adding at the same time, in parallel colnuuis, to each 
of iSr. Schnbarth's heads, the oorrespoudiug references to tlie subject 
matter Indexes^ of British Patents. 

Sohnbarth's Boportorimn, in conjunction witli Mr. B. Woodoroft'a 
Indexes of British Patents, oSurds to intending patentees, or thuir 
a^nta, a faoility of reference and eoiisultutioii which leaves littJe doubt 
that the great dosideratnm of plaeing the entire mass of the industrial 
information of the world within the reach of every meohanfc will 
nitinmtely bo attained. At loast, two very important preliminary stups 
towards this end have been taken simaltaneonsly, yet iudepondentiy, 
by the two gentlemen already named. 

The GeogmphioolBooiety at Paris, in its first Annual Meeting for 18G8, 
awarded ita prize, for the moat important discovery daring the last 
year, to Dr. Heinrioh Barth, The next prize, of a golden mcdai, was 
ft^udged to Mr. E. Gfeorgo Squler, of the Uriited States, for his Central 
American Researohefl. 

The Founders' Gold Medal of the Boyal Geographical Society, 
land, has been awarded to Dr. Kane for Mb discoveries ' 
Regions. 

The International Assooiation for the tTniformity of Weights, Meft- 
Burea, and Money, which recently assembled at Paris, is slowly but 
Bapoly offeolJD^ its objects, and ncliiovlng results which ivil! hyi'uaftor 
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be of the ntmost importance to reciprocal trade and the more enlarged 
interobiuige of commerce. The Permanent International Oommittee 
now comprises influential and intelligent members from Portugal, 
Mexico, England, the United States, Austria, and France. Sweden, 
Belgium, and other countries ore also working in the common cause. 
The press of every nation has been requested to consider — first, the 
question of unity in the denomination of moneys ; secondly, unity of 
standard; and, thirdly, nnity of weights and measures of all kinds, 
whether economical or scientific. 

No two countries have the same weights and measures, though the 
some name to designate them may be used in many countries. Take 
the mile measure, for instance. In England and the United States, 
a mile means 1,760 yards ; in the Netherlands it is 1,098 yards ; while 
in Germany it is 10,120 yards, or nearly six English miles; in France 
it is 8,025 yards. The Scotch mile is 1,984, and the Irish 2,038 
yards; the Spanish is 2,472 yards, and the Swedish mile 11,700 yards. 
These are computed in English yards ; but the yard itself, of three feet 
in length, has divers significations in different places. The English 
yard is 86 inches ; the French, 39-13 inches ; the Greneva yard, 67*60; 
the Austrian, 37*85; the Spanish yard, 33*04; the Prussian, 86*57; 
the Russian, 39*51. For measures of capacity, the dissimilarity is 
wider and more perplexing. 

There is no necessity, however, for introducing the French metrical 
system into Great Britain and the United States, as with much less 
trouble and confusion a decimal system can be introduced on the esta- 
blished units. Thus the pound and the foot may be decimally divided 
without introducing the kilogramme or the metre, or, what would be 
the very sure form of the operation, a " usuel" pound and foot, being 
respectively half a kilogramme and one-third of a metre, and thereby 
defeating the benefits of a decimal system of calculation. It is not a 
little remarkable that with a decimal currency system — ^acknowledged 
to be practically the best in operation — ^tho people and the government 
of the United States have been content so long to continue the use of 
the antiquated scale of weights and measures with which trade has 
been embarrassed in England and its dependencies — the pound as the 
unit of weight, with its heterogeneous multiples and divisions, of ounce, 
pennyweight, and grain, of stone, quarter, hundredweight, and ton; 
moreover, occasionally duplicates of these, as the pound troy, and the 
pound avoirdupoise — the stone of 14, and the stone of 8 pounds, &c. 
"Sot has the lineal unit better recommendation. Its division into feet 
and inches, and its multiples, those of pole, furlong, and mile, are of an 
antiquity that renders them always cumbrous and incongruous, and, in 
the main, practically unsuited to the age. 

There appears to bo no reason why a decimal system should not 
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entail little less thitn an entire reTolutioa iu tdl the transaotiuoa of. 
Domniepoo, and, like all other innovations upon eetabliehed 
would have its opponents and its victims, aa well aa 
a<lvoQat«^, and should, therefore, be approached with great caatiotu. 

Ihe BCMwnd Annual Report of the Geological Survey of Now ~ 
by Prof. Kitchell, the first and second Anuual Report ol' the GeologiwI 
Bnrvey of Missouri, by Prof. Swallow, and a Geological Reconiioiseance 
of Tennessee, by Prof, Safford, have all been publiabod during the past 



The Board of Truataes of the University of Misaissip]ii have author- 
ised tbe erection of a first olaas Astronotoioal Observatory at Oicford, 
KiwiBsippl, and have contracted for a transit circle similar to that 
introdBced by Prof. Airy at Greenwich. If the enlightened poUi^fi 
thus inaugurated by the Board of Trustoea, be fully curried 
wppi, through her University, will aoon place herself in a very h< 
able relation to the progreas of intellectual improvement in the woriit 

The sum of fiiteen thousand pounds has been voted by the I3ritiaii 
Pnrliument for the exploration of Northern Australia, under the direc- 
tion of tbe Royal Geographical Society, and on eipodltion, under tho 
charge of Mr, Gregory, left New South Wales for tlie interior during 
the past year. The ot^eots of the expedition are, briefly to trace tho 
Victoria river to ita aonrca, and to detoriniae the character of the 
north-western interior, and afterwards to endeavor to find out a more 
direct tract than the circuitous route traversed by Leiohardt, from tho 
head of the Gulf of Carpentaria to the settleinents on the eastern 
aoui, comprised under the general name of Moreton Bay. The time 
required to do this is estimated at not less tlian throe years. 

M. Petcrjnann, in a recent piiblication on the Explorations of Oeutral 
Afrida, says, the country lying south of five degrees ia one wide, fiat 
plain, over which isolated mount^us or groups of mountains are seat- 
Cared, bnt tliat, north of that latitude, a chain of mountains, about 
seventy-five geographical miles in length, runs from east to we^. 
Tracts of mounti^ua, many Heiog into the regions of eternal snoi 
extend from these across the equator. 

The mystery of the Nile is about to be attacked on every 
Oapt. Burton is preparing a new espedition ; the East India Com] 
having granted him two years' leave with full pay, ond the EngHi^f,! 
Government having allowed £1,000 towards the eipenses, Tho 
Pasha of Egypt has also ordered a new expedition to be organized 
, ascend the Nile, under M. do Lautoro, an eTperieuced African ti'aveller, 
"" «jy*dition will bo accompanied l»y twelve Europeans. This eape- 
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dition is nndentaken entirely at the cost of the Viceroy of Egypt, and 
the members will receive, in addition to their rations, the sum of £10 
to £14 per month daring the time employed on it, which is compnted 
at two years. Onnt de Lanture and Oapt. Burton will advance in 
friendly rivalry from opposite quarters towards the sources of the If ile, 
and perhaps meet on a common ground to solve the most attractive of 
geographical problems. 

A successful attempt has been made during the past year to ascend 
Mount Ararat (a feat but once before successfully accomplished), by a 
party of English officers and tourists. The height of this mountaip is 
17,823 feet above the sea-level, and 14,300 feet above the plain adjoin- 
ing. Mfijor Stuart, of the British army, one of the party, says : — 

" The whole surface of Mount Ararat bears evidence of having been 
subject to violent volcanic action, being seamed and scored with deep 
ravines. The rocky ridges that protrude from the snow are either 
basalt or tufa ; and near the summit we found some bits of pumice on 
a spot which still emits a strong sulphurous smell. The summit itself 
is nearly level, of a triangular shape, the base being about 200 yards in 
length, the perpendicular about 800. The highest point is at the apex 
of the triangle, which points nearly due west ; separated from it by a 
hollow is another point of nearly equal altitude, and the base of the 
triangle is an elevated ridge, forming a third eminence. These three 
points stand out in distinct relief on a clear day. The snow on the top 
is almost as dry as powder, and in walking over it we did not sink 
more than half-way to the knee. The impression left on my mind is, 
that the summit is an extinct crater filled with snow. We experienced 
no difficulty of respiration, except being sooner blown by exertion than 
we should have been at a lower level. The cold was intense." 

During the past season Prof. Piazzi Smyth, Astronomer Royal of 
Scotland, through assistance generously offered by Robert Stephenson, 
the well known en^neer, visited the Peak of Teneriffe, for the purpose 
of astronomical observation. 

The immediate object of this expedition was to determine how far 
astronomical observation may be improved by the elevation of telescopes 
into the higher regions of the atmosphere. Prof. S. carried with him 
the great equatorial telescope of the Edinburgh Observatory, and a full 
supply of all other minor instruments of the very best character. The 
party having reached their destination in safety, two stations were suc- 
cessively occupied : one 8,870 feet above the sea-level, the other 10,900 
feet. 

At both these stations, the nights were almost constantly clear, and 
the purity of the atmosphere was abundantly proved by the bright- 
ness and definition of the stars examined. In proof of the advantage 
d the elevation, Prof. Smyth states that the limit of vision of the 
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Bmnllei- tolescopo wns extended from the stars of tho tejith lo tlioae ai. I 
tbe fourteenth ilegreo of magnitaile ; and ea to llneae.4s of defliiitioaf J 
while at Eilinliargli he hod never eeen good images of Btors in thft^- 1 
instruinent, at tlis lower staUon it ox!iibit«d snob 4ilear und perCMi J 
BteHnr diaka us he had never before Hen in an; telesoopo at o 
the level of the sea. 

The astronoiniool conalnsiona as to the parity of the atmosphc 
wero oonfimied by other obBerrations, some of tliem attended wt 
unfbrffiioen and untoward accidents. A radiation thermometer n 
broken iu a tew minnteH b; the intense power of the sun, for wbiob lt%M 
maker, in foggy England, had made no provision. Two other ther 
meters tliat had been preparod ncoordiug to Arago's ideue, a 
greater Htl^3ngt!l of tlie sun in France, though mai'king 180°, \( 
iOBUiflcient to re^ater tho extraordinary iiiteniiity of the Holar T 
for, by 10 A.M., the top of the scale was reached, and Um apper b 
began to fill to an unknown extent. More Buoaesafii! was the obeeni 
tion of the radiation of the moon by means of the Admiralty delicn 
lliemia-multJplier lent by Mr, Oassiot, 

" The position of the moon was by no means favorable, being oi 
night of the full, 10° south of the Equator ; but the air wai 
calm, niid the rai'e atmosphere so favorable to radiation, that a 
sensible amount of heat was found both on this and the tbllowing ni 
The absolute amount was small, bdng about one-third of that n " 
by a oaaille at a distance of fiiteen fout ; bet the perfect capacity of 
the inetniment to meaenre still smaller qnantities, and tlie con- 
flrmatory reHult of groups of Hoverol hundred observations, leave no 
doabc of the fact of our having been enabled to measure here & 
quantity which is so small as to be altogether inappreciable at lowu ■ 
olti hides." I 

Of tho other observations made at Gniuara, the abstraet given ia 
the Boport attests the exooileQco of this station for various eoiontlfio 
researches : — 

" Oloscly connected with radiation is tho ijnnntity of tho light omitted 
by the heavenly bodies, and this was eiamiuod frequently, in the ease 
of the sun and moon and different parts of the sky, by observations of 
Fraueidiofer's lines in tho epeetrnm. Stokes's speotrnm was also 
examined, as recommended by tlie Royal Sooiety, and was found to 
be traoeable beyond the furthest point previously ascertained els^ 
whore. Moans of photographing this spectrum were also prepare*!^™ 
and some pictures of it on ghiss obtained, sliowing many of the doib J 
lines beyond 11, the asual Umit of vision. 

"At the upper station, wittitlie lai^or telescope, thedefinition proved 
admirablv ; so much so, Uiat not only once, but every night for a week, 
1 oonld SCO that ditiioult test, B and U of n Aadrumeda, us two disiiuut 
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stars ; nor oonld I find any objects in the lists of the ' Oycle' that were 
not separated by the telescope and with ease. 

^^ Equally witJi regard to the range of visibility did the atmosphere 
approve itself; for the very faintest star to the practised eye and pow- 
erftd telescope of the observer of the ' Cycle,' proved easy to even an 
inexperienced person in the Pattinson equatorial. 

"Directing them to planetary bodies, the fine division of Saturn's 
ring — a much contested mattei>— came out unmistakeably, and revela- 
tions of clouds appeared on JupiteF's surface which were eminently 
similar in fonn, and as continually interesting in their changes as those 
of the sea of lower clouds brought about Teneriffe daily under our eyes 
by the N.E. trade-wind." 

The expedition returned to England in October after an absence of 
117 days, of which 36 were spent at sea, 18 in the lowlands of Tene- 
riffe, 37 at the height of 8,870 feet, and 26 at the height of 10,900 feet. 
The reduction of the observations is now in progress, and a detailed 
report is being drawn up for presentation to the Admiralty. If the 
expedition should be renewed another year — ^for which the present 
report gives every encouragement — ^the experience of Prof. Smyth will 
enable him to take fuller advantage of the time and instruments that 
may be at his disposal. 

Astronomers are now eagerly on the look-out for the expected return 
of the comet of 1656. The evidence of the identity of that comet 
with the one which appeared in 1264 is now generally admitted. 
From the computation of the perturbations due to planetary attraction 
between 1264 and the present time, it is believed that the course of the 
comet has been accelerated, and therefore a speedy re-appearance is 
probable. Mr. Hind published in the " Monthly Notices of the Koyal 
Astronomical Society," in 1847, an orbit, founded upon a rough chart 
of its path, copied into various works from an original publication by 
Paul Fabricius, attached to the court of Charles V. Subsequent inqui- 
ries, through*tiie aid of Prof. Littrow, the Director of the Imperial 
Observatory at Vienna, led to the recovery of the original chart of 
Fabricius, and brought to light a still more important treatise, by 
Joachim Heller, astronomer, of Nuremberg, copies of which exist in 
the ducal libraries of Wolfenbuttel and Gotha. The observations of 
Fabricius extend over less than a fortnight : whereas those of Heller 
give the positions of the comet during an interval of fifty-three days. 
The exact alterations in the orbit required by the calculations founded 
on Heller's observations are not yet determined ; but the principal cor- 
rection is a diminution of the comet's path to the ecliptic to the extent 
of about one degree, which Mr. Hind views in connexion with the 
acceleration of its return. 

At a late meeting of the Royal Society, a communication was read 
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from Prof. Phillips, entitled, " Observarions on a Drawing of tlie LniM 
Mountdii, Oopendcns," by Profasaor Sooolii, Director of the Obsorvri 
tory at Home. This drawing is thu re.'^alt of a long HerieH of obstrva^ 
tioDB ittode by moans of thu lino telescope at theoooitnand of I'rofeeaoi 
Secclii. The tlrBwiug is on a scale of ton geographical miles t 
inoh, and ull tho objcots are laid down by triangalation. This is hy & 
the most perfect representation of any portion of the moo: ' 
tliat has bean executed, and is highly honorable to Professor Becob 
Prof. PhiUipa remarks ; — Drawings of this nature are of priceless \ 
and if engraved and circulated among oatronomera, it would be a 
efleotaol Bt^mnlant to further research. 

. bill to incorporate and endow an Agricultural Oollego in Uar/ 
land, appropriating six thousand dollars annually ft'om the S 
snry in support of the same, Laa been passed during the past year b^fl 
the Legislature of that State. Oommissi oners have also been appoint* 
to locate the proposed institution, and establish regulations a 

As an illustration of what the Maryland Legislature e^tpeot tliettffl 
Agricultural OoKego to do, we quote SeeCiim 6 of the act of inoorporar 

'^Afid ie it eiiacUd, That it shall bo the duty of the said board of 
trustees to order and direct to be made or instituted on said model 
fatiii annually a eories of experiments upon tJie oiUtiTalion of o 
and other plants, adapted to tlie latitude and climate of the Btate o 
Maryland, and oanse to he oarefidly notiood npon the records of ai 
instltotjon tho character of said eJtperimenla, the kind of soil u 
which they 'were undertaken, the system of cultivation adopted, t 
state of the atmORphere and other particulars which may be nece: 
to a fair and complete understanding of the result of aaid eiperimentifl 
nnd they shall also require the instructor c)f oheniistry, as fi 
be consistent with his other duties iu said institntion, to onwfallj 
analyze ^ sftecimons of soil that may he submitted to him by an^fl 
dtizen of this State, free of charge, nnd specially lbmiBh''the appiicaiAV 
with an accurate statement of the result." 

The Legislature of Now York has passed a bill to loan to tlie New 4 
York State Agricultural Society $40,000 witiiout interest, for tho pap- 
pose of aiding in the purchase of a farm, and the erooUon of buildings 
for a College. Tho citiiens of Ovid, Seneca County, have raised 
$40,000 additional towards the object, and there is no longer a doubt 
in regard to the establishment of an Agricultural College and Model 
Farm in the Empire State. 

Tho State of New York has also erected fur tho use of the Agricnl- 
Inral Suciely and the State Collection of Natural Ilistory, a apBcioni 
new building. It is represented as an imposing edifice, 81 by 50 ft«t, 
"•*A a iriag S8 by 10 feet, tho whole four stories high. 
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New York also, following in the footsteps of Massacbosetts, has 
reoentiy made liberal appropriations for the purpose of disseminating 
correct and practical information relative to the insects of that State 
which aflfect vegetation injnrionsly or beneficially. The task was 
assigned to Dr. Asa Fitch, and his first report has been recently pub- 
lished. Instead of classifying the insects by their scientific divisions, 
Dr. Fitch first considers the insects which infest fhdt trees, commene- 
ing with those which occur in the apple, and noticing in saccession the 
varieties which affect the root, the trunk, the twigs, the leaves, and 
the fruit. In the same order insects which occur upon the pear, the 
plum, the peach, cherry, &c., are successively taken up. From fruit 
trees, a transition is made to the species of insects Infesting forest 
trees, field crops, and garden vegetables. 

This method of arrangement of the several topics is perfectly intelli- 
gible to every reader, and with the assistance of a brief heading which 
precedes the account of each species, he is enabled to turn at once to 
any insect which he wishes to find, and which is described in the 
report 

This report is included in the transactions of the New York State 
Agricultural Society, but is also printed separately. 

A new Museum has recently been projected in London under fair 
auspices, to be called the Scriptural Museum ; and its purpose is to 
afford a series of illustrations of Bible history, geography, and manners. 
The Society propose to embrace the following subjects in their collec- 
tion: — ^Landscape Scenery of Palestine — ^Models of Jerusalem — ^Pro- 
ductions, Vegetable, Animal, and Mineral — ^Illustrations of the Civil 
and Ecclesiastical Polity of the Hebrews — ^Military Discipline — Sacred 
Antiquities of the Israelites, Assyrians, Egyptians — ^Tabernacle — ^Tem- 
ple, ProseuchflB, and Synagogues — Dress of Priests — ^High Priests and 
Levites — ^Temple Vessels — ^Musical Instruments — Domestic Antiquities 
— ^Tents, Houses, and Furniture — ^Dress — Coverings for the Head,^ 
Phylacteries, Raiment of Camel Hair — Signets, Rings, Sandals — ^Litera- 
ture, Science, and Art — ^Writing Materials and Implements — Sinaitic 
and other Inscriptions — ^Manuscripts — Poetry — ^Painting and Music — 
Agricultural Implements — Arms and Chariots of War — Weights, Mea- 
sures, Coins, and other articles relating to Commerce — Treatment of 
the Dead, and Funeral Rites. It is proposed to establish a library in 
connexion with the Museum ; and also to organize courses of lectures 
on the topics illustrated by the articles in the Society's collection. 

The Herbaria, belonging to the London Horticultural Society, have 

been brought to the hammer ; they were the collections of the oflScials 

sent abroad, and were made in order that the oflScers might be able to 

ascertain the names and value of the seeds which were sent home ; 

'that purpose served, they became mere records of past discovery, of 
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very great botanical intemat, bat 'with no further bearing upon the 
objecta of their ownew. Douglasa'a oollectign, formed in Northwest 
Araerioo and OaJji'ornio, amomiting; to 600 Bpeoies, was parohaaed by 
the British Museum for $100. Unrtweg's, for tlOO. The who^^ 
realized about $1,200. 

The lost piioed catalogue, pahlishod by Groom, lately deceased, i 
London, oontaiiicd three varieties of the tulip, at the enomiuuB figure 
of five hundred dollars eaah ; they were all of his own raising ; there 
is also one ut twp hundred and fifty dollars, twelve at a hundred 
dollars, and four at fifty JoIIara oaoh. Mr. G. suooeeded beat bj 
mislng large qnantitiea of coarse river sand in hia soil. Ilia whole 
stock Las been dispersed since bis death. 

The Imperial Agricultural Society of Piiria has been trying to dis- 
cover why seeds, apparently all aUke, do not germinate all at ihe aome 
time. The oonclosion is tiiat the latest are so tightly inclosed in th^__ 
envelope, aa to prevent or check the penetration of moisture, and tl 
ore now inquiring whether the tardy seeds are the heaviest o 
lightest, and whether tliey are obtained jrom one part of a plant n 
than another. 

The Belgian Government ofiers a prize of two thonsand dollars t 
any one who will disooYer a way to make starch for monufaoturinff J 
porpoaeB from a non-a1imentATy aubstnnoe. Euoi'mous quantities C~ 
Hour are used in the cotton manufacture alone. 
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MECHANICS AND USEFUL AKTS. 



THE RECENT PROGRESS OF SCIENCE. 

At the meeting of the British Association, at Cheltenham, for 1866, the 
President, Dr. Daubeny, presented, as the subject of his annual address, the 
following retrospective view of the recent progress of Natural Science. 

CHEMICAL PROGRESS. 

Beginning then with Chemistry, let me remind you that at a period not 
remote, all of it that could be quoted as really worthy the name of a science 
was comprehended within the limits of the mineral kingdom. Here at least 
the outline had been traced out with sufficient precision — ^the general laws 
established on a firm basis — ^the nomenclature framed with logical exactness — 
the facts consistent with each other, and presented in a scientific and luminous 
form. Thus a philosopher, like Sir Humphrey Davy, who had contributed in 
so eminent a degree to bring the science into this satisfactory condition, 
might, at the close of his career, have despaired of adding anything worthy of 
his name to the domain of chemistry, and have sighed for other worlds to 
subdue. But there was a world ahnost as Uttle known to the chemists of that 
period as was the Western Hemisphere to the Macedonian Conqueror — a 
world comprising an infinite variety of important products, called into exist- 
ence by the mysterious operation of the vital principle, and therefore placed, 
as was imagined, almost beyond the reach of experunental research. This is 
the new "World of Chemistry, which the Contmental philosophers in the first 
instance, and subsequently those of our own country, have during the last 
twenty years been busy in exploring, and by so doing have not only bridged 
over the gulf which had before separated, by an impassable barrier, the king- 
domg of inorganic and of organic nature, but also have added ^roymo^i^ ^^a 
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BTtcBsiTC ftnd an fbrtib m thoae we were in poBajsion of belbrp, lo llio 
mony of Sdence. 

It IB iudoed Blnguler, that vhUst the suppoBGd olamccta of mlnBrol 
are very Humorous, Iha tmniblnationa botwnoc thorn sliould \m wmpnratively 
tew, wheT&ia atnangat tlioaH of v(>geUib1o Bad EJiimal nrif^n, wbere tho lUtJuutte 
elBnenta ars bo limited in poiat of numbar, tho combiDatioDs wliicb tlioy form 
ftppBHT nlmost iidiiiite. Carbon nnd liydrugen, (br inslanoe, oonadtuti}, m It 
■were, tlio koyetoue of every orgatiio fhbrio; wliilat oxygan, nitrogen, and \tea 
frequently Bulphtir and plioe]i1ioruB, egtvd oLmoBt alone to build up [bolr Buper- 
Btmotnra And yet what an infinity of products ia brought ubont by rin^ng tho 
ohBCgce upon this econty alphabot I Even onii ieries of bodies nlone, that known 
by the name of the Fatty Acids, oompriaoB EOveml hundred irell oaoortained 
combinationB, fouBded howDver upon a singlo dasa of liydro-oarbona or oom- 
pound, radicalg, in which the carbon and hydrogen stand to each other in equal 
Btamio proportioM, nod nro in tweh oaae acidified by tho same number of 
equivalenlB of oxygpn. Th«ee aolde are all monobBBic, or oomtHoed with only 
one proportivn of base ; but add to any ono of thorn two ©qi^valents of oa> 
bonio acid, and yttu obtain a memher of a second eorics, which is bibneic, or 
i8 capable of forming two olaaauB ofaaJtB. Tho above, theraforo, constitute a 
double nerfes, ns it were, of orgasio adds, tbo nioinl)orB of which en: mutuniiy 
rolatcrl in the mnnner pointed out, and dlllbr from each other in their mode 
cpf oomhining ncoording to tho relation liotween tlieir respective elements. 
But alfeady, by the labora of Ho&naun and of other chemists, two other double 
MtJ>» of BCidB, the one cnonobiurio, the other bibHBic, mutually rolatod exactly 
in the same manner aa those above, have been brought to light; eaah eeries 
no doubt characterii'.od by an equally nnmerous appondago of nloohoU, of 
mthers, and of aldetiydea, to say notliing of Vtio Hecouiioiy compounds result- 
iiig flwn the ualon of each of these bodies with others. 

Hence, tho more insight we obtain into the chemistry of organic anbntancoei, 
tho moro we becomo l^ewildored with their complexity; and in invoHllguting 
theeo pheoonioQa, find ourselves in tho condition of the eiplorer of a flow ooo- 
tinent, who, although he might see the same son over Ida head, tiie eoma 
ocean rolling at bia fbet, the same geological Btructure In the rooks that were 
piled around him, and was thus nesurod tliat be still continued a doniiten or 
hia own planet, and subject to those physical laws to whiob he had lieen 
befbro amenable, yol at every step be took wnfl met by some novel objool,, and 
startlrid with some ntrwge and portentous produclion of Nature's fbouniUty. 
Even BO the chemist of tho preeent day, whilst he Tccognlsus In the norM of 
organic life the same generid laws wluch previdl throughout the niinentl Idngw 
dom, is nevertholoBij aatonished and perplexed by the multlplidty of bow 
bodies that present thetnselveg, the wondrous diangee in them resulting Pnitn 
slight diO^ences in molecular arrangement, and the iimpte nature of tho 
maehinoiy by whici such oomplioated effecte are brought about. And m the 
New "World might never have been discovered, or, at all events, would not 
have bc<in brought under our subjection, without those improvements in naval 
architecture, which had taken place prior to tho age of Columbus, so t1 
srcwla nforffonh fhemistry would have long romainoit undidted, but tat 



«»^H 



MECHANICS AND USEFUL ARTS. 21 

facilities in the methods of analysis which were introduced by Liebig. Before 
his time the determination of the component elements of an organic substance 
was a task of so much skill as well as labor, that only the most accomplished 
analysts— fiuch men, for instance, as Dr. Prout, or the great Berzelius — 
could be depended upon for such a work ; and hence the data upon whi^h we 
could rely for deducing any general conclusions went on accumulating with, 
extreme slowness. But the new methods of analysis invented by Liebig 
have so simplified and so facilitated the process, that a student, after a few 
months' practical instruction in a laboratory, can, in many instances, arrive at 
results sufficiently precise to be made the basis of calculation, and thus to 
enable the master mind, wliich is capable of availing itself of the facts before 
it, to breathe life into these dry numerical details. And as the established 
laws and institutions of the Old World have been modified — ^may I not say in 
some instances rectified? — ^by the insensible influence of those of the New, so 
have the principles that had been deduced firom the phenomena of the mineral 
kingdom imdergone in many instances a correction from the new discoveries 
made in the (jhemistry of the animal and vegetable creation. It was a great 
step indeed in the progress of the science, when Lavoisier set the example of 
an appeal to the balance in aU our experimental researches, and the Atomic 
Tlieory of DaJton may be regarded as the necessary, although somewhat tardy, 
result of the greater numerical precision thus introduced. But no less impor- 
tant was the advance achieved, when structure and polarity were recognised 
as influencing the condition of matter, and when the nature of a body was felt 
to be determined, not only by the condition of its component elements, but 
also by their mutual arrangement and collocation — a principle which, first 
illustrated amongst the products of organic life, has since been found to extend 
alike to all chemical substances whatever. 

Formerly it had been the rule to set down the bodies which form the con- 
stituents of the substances we analysed, and which had never yet under our 
hands undergone decomposition, as elementary; but the discovery of cyano- 
gen in the first instance, and the recognition of several other compound 
radicals in organic chemistry more lately, naturally suggest the idea that 
many of the so-called elements of inorganic matter may likewise be compounds, 
differing firom the organic radicals above mentioned merely in their consti- 
tuents being bound together by a closer affinity. And this conjecture is 
confirmed by the curious numerical relations subsisting between the atomic 
weights of several of these supposed elements ; as, for example, between 
chlorine, bromine, and iodine ; an extension of the grand generalization of 
Dalton, which, although it might very possibly have been repudiated by him, 
had it been proposed for his acceptance, will be regarded by others as esta- 
blishing, in a manner more conclusive than before, the soundness of his ante- 
cedent deductions. 

What, indeed, can be a greater triumph for the theorist, than to find that a 
law of nature which he has had the glory of establishing by a long process of 
induction, not only accommodates itself to aU the new facts which the progress 
of discovery has since brought to light, but is itself the consequence of a still 
more general and comprehensive principle, which philosophers^ oyeu a.t ti^\& 
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diEltxnoe of time, lire still ODgaged ic unToldiiigf It ia also curious to reflect, 
that whilat tbo bold spoculationa of Democritua hava beon reoli/od hy tha 
Manchester philOBopher, the reverioa of tlie nichomisls derive sornHbing like 
aoUd Bupport Erora tbe minute inveBtigations of liia Buccoaaora. Wo mdj 
renifttk, indood, aa not a littJo feroarkable, how frisquontlr tba discoveriea of 
modem days buvo served to redei^m tbe fancies of medifoval times IJrom tbe 
charge of abeurditj. If the direction of a, bit of steel auapeaded near ttie oarth 
onn, ea Colonel Sabino biia proved, be influenced bj the posItioD of a, body like 
tbe moon, eltaated at a distance fVom it of more than 300,000 miles, who shall 
807 1'»' ^^B '^^ anTttiing preposterously extravogimt in the conception, 
however little support it may derive &om esperienoe, in the hifluenoo luiuribwl 
to the stara over tbe dcatinloa of men by the astrologers of olden time ! Asd 
whBtt we observe a aerieo of bodies, oxliibiting, ns it would soem, u gradation 
of propertiea, and, although as yet undocampounded, posBesBlng a common 
numerical rolaHon one to the other, who will deny the probability that lliey 
are composed of the same constituenta, however little approach we may bavo 
as yet made lowarda the art of resolving them into their olDmentfl, or of tbrm- 
Ing them anew ? Organic ohemiatry baa also conaidembly modiScd our viewn 
with reapeot to chemical affinity. According to one view, indeed, wliicli baa 
been eopportod of late with couaiderable talent and ingonuity, Uie law of 
eleotive attraction, to whioh we have been in the habit of referring all llio 
changes that are brought about by chemical moans, ia a mere figment of the 
inmginatlan ; and decompoaltiou may bo accounted for, without tlie interfer- 
tnoa of any aueh foroc, by regarding it aimply as the result of that oonettint 
intorchango whioh is supposed to be going on between tho particles of 
matter — the atoms even of a solid body being, according to this bypotbeus, 
in n statool'iuoMsanL motion. But poasing over these and other sixnulationa 
whidi have netiN yet received tho general aasont of chemists, let me advert 
to othera of ta^'^der date, possessing, as I oonceive, the atronguet internal 
evidence in their favor which the caao admita, from tbe harmony they tend to 
introduce into the chnoe of iiicta which the late dlscovoriea in organic 
chemistry bavo hroaght to light. Amongat tbose^ one of the most gonerallj 
received, and at the same time one of the most nnivcreal apptioaUon, la that 
whioh represenla the several combinationa resulting Ihim organio forces, as 
being put tK)gether according to a particular model or type, which impreases 
upon tho aggregate formed oertam common properties, and also oauaes it to 
undergo change raoat readily through the aubslitutiou of some otlier eienLOnt 
in tho placo of one of those which already entora into its conatitutioo. And 
tills pr&idple, baTing been eetabliahed with regard to one chisa of bodies, has 
einoD been extended to the rost ; for it now begins to bo miuntained, that in 
every case of chemical decomposition a new element is introduced in the place 
ofonoofthoao which conatitutod a part of the original compound, so that the 
addition of a frceh ingredient is neccasorily accompimied by the elimination 
of an old one. The samo dootrine, loo, has even been extended to tbe ease 
of combination witli a body tt^rded as elementary, for here also the partiolw 
are conaidered as being in a state of binary combination one with the ot 
atnog perhaps to Oieir existing in oppoaite electrical cooditiona, and tin 
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possessing for each other a certain degree of chemical afl&nity. Thus, when 
we unite hydrogen with oxygen, we substitute an atom of the latter for one 
of the former, previously combined with the same element The type there- 
fore remains, although the constituents are different. When, in the formation 
of alcohol, we combine the oxide of the compound radical sethyle with water, 
there is still only a substitution of the former for one of the atoms of water 
previously united together, two and two; and when we form ether, we 
eliminate the second atom of water, and replace it by another atom of the 
same compound radical. Thus the type of water still remains, although none 
of the materials of the original fabric continue; or, if I may adopt the mieta- 
phor of a building, although the original bricks which composed the structure 
may have been all replaced by other materials, the latter, however diflfering 
in their nature, always correspond, in point of shape, dimensions, and number, 
with the parts of the edifice which have been removed to make way for them. 
It is on this principle that Prof. "Williamson has propounded a new theory of 
aetherification, regarding the process as resulting fix)m the alternate replace- 
ment of hydrogen by aethyle, and of aethyle by hydrogen, in the sulphuric acid 
concerned, — a view which best harmonizes with the composition of the new 
aether he hit upon in the course of his investigations. The same principle may 
even be extended to bodies of the same type as ammonia ; for inasmuch as 
this body is made up of a union of an atom of nitrogen with three of hydro- 
gen, it is easy to conceive that a variety of different compounds might be 
formed by the substitution of one, two, or three atoms of other radicals for the 
same number of atoms of the original hydrogen. How beautiftdly this idea 
has been carried out in the recent researches of Hofmann, and how happily it 
serves to elucidate the formation of the various vegetable alkaloids, Vhicb, 
from their energetic action upon the animal economy, have of late excited so 
much interest in the public mind, is sufficiently known to those who are 
chemists, and could not be rendered inteUigible to those who ard not, without 
entering into details which would be out of place on the present occasion. I 
must not, however, pass over this part of the subject without remarking, that 
the adoption of Prof. "WiUiamson's aethyle theory would establish a still nearer 
analogy between the constitution of organic and of mineral compounds than 
is at present recognised, since in that case alcohol and ether would stand in 
the same relation one to the other, and belong to the same class or series, as 
the acids and their salts. 

ARTIFICIAL FORMATION OF NATURAL PRODUCTS. 

To some, however, it may be more interesting to consider those practical 
results bearing upon the arts of Ufe, which have either been actually deduced, 
or may be anticipated as likely to accrue, fi-om the discoveries in question. Of 
these perhaps the most important is the possibility of forming by art those com- 
pounds, which had been formerly supposed to be only producible by natural 
processes, under the influence of the vital principle. The last two years have 
added materially to the catalogue of such bodies artificially produced, as in 
the fonnatlon of several species of alcohol from coal gas by Berthelot, that of 
oU of mustard by the same chemist, and the generation of taurine, a principle 
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dAbonitnd in the liver, by Sircokor. And if the Above ctificovci'leB uliould 
Btrika you M Hist sigljt rntbor m cariouH tliaii prnctionll; useAil, I would 
renwrk, that tiioy atrorU rGoeonable gprtund for bcpn, that tlis productioa ot 
tome of thoEo prludpleii uf high modiuinal or womimiiiul mluie, whiuh Nature 
tuw ^ijngly [irnvided, or nt leoat limited to certniu lUatrlcta or cUmales, iq^ 
tia wittiin thn compoBs of tlio nhemiflt's hIoIL If quiulue, Ibr inatoiice, to whicli 
At PeruvlBti bnrk owca its oQlwayi ho, ue would app»ir (Hiia recent 
reeeurcilieg, a modilied oondition of omiaonin, whj may not n Hofmuin bo abhi 
to produce it for us (h)m ita etomonts, us ho tins already doao bo maoy other 
alknloida of Eimilnr oonatituUon ? And thus, whilst the propjeHeol'clvilimtiuu, 
and tlio dovelopmont of the chemical oHs, aro occt^leraUng the coDauiniiCion 
of those ortioloi, which kind Nature has either beon aWring up for the use* of 
mnn d^irinj: a vast succDssion of anteoedent agBB, or else is at preseut elabo- 
rating Ibr us hi tliat limited area, withm whkih lUone the coDditioas would 
(Wem bo ba aueh aa to admit of tboir productiou, wq are oocouragud to hopo 
that Sdence may make good the lose she lias coatrihuted to create, by lieraulf 
inveoting artUldnl modes of obtaining tli(«e neceasiuy matariids. In tlibciwe 
we need not bo niuoh regard the exliauBlJon of oui oollieriee, although Nature 
appears to have provided no means for ropiociahiug thom; nor even be Con- 
cerned at the rapid destruction of the treea which yield Hie Foruvhm bwk, 
Undtud tlutugb thoy bo to a veiy narrow zone, and to a certain delliiito olevs- 
tion on either side of the equator. Already, iudoed, chemiBtr? has ^ven token 
of her powers, by threatening to allor tiie course of commerce, and to reverse 
the tide of limasn industry. Thus she baa discovered. It is said, a substitato 
for the Dochincai ItMecl^ in a boautlfld dye produdble (rota guano. She Iiaa 
shown, that our supply of ouimal food might be obtained at a cheaper rate 
from the antlpodea, by mmply boiling down the juices of the flesh of oattlo 
now wn^tod and thrown audo in those countries, and Importing the extract 
In a Htnto ot oDncentratian. She haa pointed out, Uiat one of tbo uurths wldoh 
cunatitut'? the prini^pal material of our globe contaLoa a metal, oa light aa glass, 
as malleable and ductile as copper, and as little liable to rust as silver; tliua 
poBieuIng properties so valuable, tlwt when moans have been Ibund of 
Bspanttlng it economically from ila ore, it will be capable of aupeNeding the 
metals in common nse, and thus rendering metallorgy an emjikiyment, not 
of certain districts only, but of ovoiy part of the oartli tu whicli science and 
civilltntlDn have penetrated. 

AGMGULTtTRAL TMPBOVEUXNTS. 

And may I not ahw B»r, that she hna contributed materially towards the 
advancement of those arte in whieh nn agricultural county like this ia especially 
iotercflted? Who has not heard of tlio work of Boron Liobig, wluoh, nt the 
lime of its drat appearance, made Huch a eonaation, and atirred up tlia dur- 
maut enei^es of the agricultural public, not lesa thoroughly than the subeoit 
plough, of whieh be explained the advantages, elicited the Intent treasures of 
the hind ? It ia well known that a oontrtneray lias been gdnj on Ibr eomo 
Hrae paat, betwwm this distlnpuiahod foroigocr and certain experiniunlal ng'^- 
raharlnla of England, willi regard to tho principles upon which llio mwiiir- 
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ing of our land ought to be regulated. In this dispute, however, you will not 
expect me to take part, for it would be obviously improper. But I may be per- 
mitted to remark, that whilst some points of diflference between them still 
remain open for further investigation, a much nearer correspondence of opi- 
nion exists with respect to others, than the public in general, or even perhaps 
the disputants themselves, are inclined to allow. In so far, indeed, as relates 
to the relative advantages of mineral and ammoniacal manures, I presume 
there is little room for controversy ; for although most soils may contain a suffi- 
ciency of the inorganic constituents required by the crop, it by no means fol- 
lows that the latter are always in an available condition ; and hence it may 
well happen that in most cases in which land has been long under cultivation, 
the former dass of manures becomes, as Baron Liebig asserts, a matter of para- 
mount necessity. Now that the same necessity e3dsts for the addition of 
ammoniacal manures can hardly be contended, when we reflect, that at the 
first conmiencement of vegetable life, every existing species of plant must 
have obtained its nourishment solely from the gaseous constituents of the 
atmosphere, and from the mineral contents of the rock in which it vegetated. 
The only divergence of opinion, therefore, that can ari^e, relates to the degree 
of their respective utihty in the existing state of our agriculture, and to the 
soundness of Baron Liebig's position, that a plant rooted in a soil well charged 
with all the requisite mineral ingredients, and in all other respects in a condi- 
tion calculated to allow of healthy vegetation, may sooner or later be able to draw 
from the atmosphere whatever else is required for its full development And 
does not, I would ask, this latter position derive some support from the luxu- 
riant vegetation of the tropics, where art certainly contributes nothing towards 
the result? and is it not also favored by such experiments as those carried on 
at Lois Weedon in Northamptonshire, where the most luxuriant wheat crops 
have been obtained for a number of consecutive years without manure of any 
kind, simply by following out the Tulhan system of stirring up and pulveriz- 
ing the soil ? How, too, are we to explain that capacity of subsisting with- 
out any artificial supply of ammonia, which Mr. Lawes is led by his experi- 
ments to attribute to turnips, and other plants of similar organization, unless 
we assume that the power residing in the leaves of absorbing ammonia from 
the air may render plants, in some cases at least, independent of any extra- 
neous aid ? Be this, however, as it may, there is at least a wide distinction 
between this opinion and the one attributed to Baron Liebig by many, who 
would seem to imagine, that according to his views, ammonia, if derived from 
artificial sources, was in a manner useless to vegetation. As if it could be a 
matter of any moment, whether the substance which in both cases afforded the 
supply of nitrogen, and which in both cases also was primarily derived from 
the decomposition of organic substances, had been assimilated by plants 
directly upon its being thus generated, or had been received into their system 
at a later period, after having been diffused through the atmosphere ? To 
suppose that Baron Liebig should have attached any moment to this distinc- 
tion seems inconsistent with many passages in his work, in which, although 
the paramount importance of mineral manures may be insisted upon, and the 
Buoceas which had in certain cases attended the use of one compounded only 
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of mkoral ingrediontB may bo put forward at a motiTo for fiirtJier trials, the 
utiJity of Boanoniocal suliBtmiccB in nil their flaveriil fornja is at tlio same time 
diatiuotly Bdnutted. Still tlie practical qucetlou reniBiiD^ whether, odmittiiig 
the theorelJc&l truth ofPoron Uebig'B poiitioti, alarger expandlturo of capital 
will not be required fur bringing a, jjiiveu Girm into a oondition to diapause with 
ammonitical numurea, than far procuring those materials which cnntun thnt 
ingredient rondjr fbr use. And liere cKperinientel researches, aueh as those 
oc^uxited on so extended and liberal h acsJa by Mr. Lawea and Sr. Gilbert, 
oome in old of tlieoiy. They stand, as it were, midway between the abstract 
principles wliich ecietioo poinla out to tlio farmer, and the traditionid usages 
with respeet to bis art which have been handed down to him from one gene- 
ration to another. They bear the same relatloc to the farmer, which the 
records of the clinicaJ pKictioe in a large iaQrmary do to the general principles 
of medidne expounded by the modem physiologist. It is true, that the expe- 
rience of a particular hospital nay nut at all timea coincide with the anUdpo- 
tions which science holds out ; but this discrepancy only suggests to us the 
imperfections of our present knowledge, end it is not lUlowod to disturb tlie 
QoaBdcnoe of llie phy^ciun in prinoiplea already established on incontroverti- 
ble evidence. On the contrary, whilst he modiBes hia practice from time to 
Hoe by the experience he lus gained by actual observation, he feels at the 
same time tbe Hillest conviction, that those restilts will bo fbund eventually 
Teoancilable with the general prininples which a alill more extended series of 
induction may have CEtabUshed. I need not occupy your time by appljmig 
the une meljiod of proceeding to the reoent researcliee alluded to, but I will 
cony the anology between the eoicnce of Agriculture and TherapeutJcs one 
slop fljrtJier. You may recollect, that in a report on the progress of huaban- 
diy, drawn up some years ago by one of the moBt enlightened and aeolous 
promoters of the ugricuUurftl interest <u Great Britain, it was assorted that 
chemistry Imd done uotbing for the farmer, except in teaching him to use sul- 
phuric acid with his bones, and to take advantage of the relbse flux liquor for- 
merly thrown away and wasted. Now a statement of this kind, altiwogh it 
might bo literally true in tho narrow sense in which the author doubtleas 
intended it, — nnruely, as referring merely to the btroduotion of new speciBca 
or recipes into farming — was calculated, when put forth on such high authori^, 
to Ibster that tendency in the human mind to which we ore all more or less 
prone, that of sparing ourselves tho troublo of thought and rejection in shap- 
bg tho course of our conduct, by leaning blindly upon certain rigid and 
unvarying rules already chalked out to us by others. Grant that sdeoae has 
OS yet supplied us with only two inrslllblo reulpei for the improvemont of our 
land, the agricultural chemist may derive credit from the reflection, that modl- 
Kne too, ainOB the days of nippoorates, has lighted only upon two or thrae 
Bpeoiflcsfbrthocure of disease; and thatthe most enlightened pbysidans of the 
present day, in tho spirit which we would flun see nctuatmg tJio leaders of the 
agricultoral body, depend not upon the efficacy of noatnmui, but upon then- 
sagacity in referring ttie varying oocditiona of each cnse which comes beliffe 
them to those principles of physiology which modem science has established. 
Ami )in» not scionop also unfi^lrled principles wliipli nmv hi- ("illed in to aid and 
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direct the practical labors of the agriculturist ? I need not go further than 
the works of Baron Liebig for an answer to this question. I may appeal, for 
instance, to the extensive emploTment of guano at the present time, first intro- 
daced in consequence of his- suggestions ; I may refer to the substitution of 
mineral phosphates for bones, founded upon his explanation of the sources 
from which the latter substance derives its efficacy as a manure ; and I may 
allude more especially to his refutation of the humus theory, to which even 
the great Saussure gave his adhesion, and the reception of which was calcu- 
tated to vitiate, not a few processes only, but the entire ^^m of our husban- 
dry. 
But it is time to hasten on to certain other departments of Natural Science- 

DISOOVBREES IN BOTANICAL SCEENOE. 

In Botany and Vegetable Physiology it cannot perhaps b^ said, that whole 
provinces have been added to the domain of the science within twenty years, 
as we have seen to be the case in our review of the progress of chemistry. 
The improvements in the microscope which have since taken place render us 
fAmiliar with particulars relating to the structure and functions of the vege- 
table creation, which the' ruder methods of investigation before resorted to 
would never have revealed to us. "We owe to them the interesting dis- 
coveries of Brown and Adolphe Brongniart, as to the mode in which the 
pollen is brought into immediate contact with the ovules, by means of the 
tabes which it protrudes by a prolongation of the innermost of its two invest- 
ing membranes. Thus much, at least, appears to be fully ascertained; but, 
in alluding to the observations of others, who have endeavored to push their 
scrutiny still fiirther, it becomes me to speak with more diffidence, inasmuch 
as the office which the pollen discharges in the act of fecundation is still a 
matter of dispute between such men as Schleiden and Schacht on the one 
aide, and Hofineister, Moll, &c., on the other. Whilst, however, this contro- 
veiey continues, it is something at least to know that the vivifying principle, 
whatever it may be, is actually transmitted to the part where its influence is 
to be exerted, and not kept apart from it, as we were formerly compelled to 
assume, by that long intervening plexus of fibres, or tubes, which constitutes 
the styla To the microscope also we owe all that is as yet known with 
respect to the reproductive process in cryptogamous plants, which are now 
shown to possess a structure analogous to that of flowering ones in respect to 
their organs of reproduction ; not, indeed, as Hedwig supposed, that parts 
corresponding to stamens and pistils in appearance and structure can be dis- 
covered in them, but that as the primary distinction of sexes seems to run 
throughout the Vegetable Kingdom, new parts are superadded to a structure 
common to all as we ascend in the scale of creation, until from the simple 
cell, which, in consequence of aomp differences of structure, to our eyes 
inappreciable, appears to exercise in one case the fimction of the male, in an- 
other of the female, as is found the case in certain of the Confervas, we 
arrive at length at the complicated machinery exhibited in flowering plants, 
in which the cell containing the fecundating principle is first matured in the 
stamen, and ailerwards transmitted, through an elaborate apparatus, to the 
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calk of Iho ovule, which Ib in like majiauc enveloped in Its matrix, and pro- 
tected by the BiriOB of investiug membranea wliloli conatilutea tlie soed-vcaseL 
Thus, na Goethe loiig ago obaervod, and ae modem phyaiDiopBta have siooa 
Hhown to be the cnae, tho more imporfoot a Ijehig ia, tlio more ila individual 
parts Tesomble eaeh other — tlie progrcBa of development, both in llio Animal 
and Vegolablc Eing;doui, iilwnjB prooeodlng Irom tlie like to the unlike, from 
iJio gonoml to tho purtlcular. But, whilst the researches of Brown and 
others linvo bIiowu tliat there is no abrupt line of division in tho Vegetable 
Kingdom, aud lliat one common Btmetiire porvwles the whole, Iha later 
inquiries of Sucilnsiti, Holineiflter, Unger, Griffith, and HenlVey, have ptwnted 
out several curious and unlooked-for aiulo^es between plants and anhnalB. 
I may mention, in the tlrai plooe, as an inatouce of tbia analog}' between 
plants oud animals, the existence of moving, moloculoa, or phjtUBpemm, in 
the actberidia of ferns and oihor CiTptogams, borne oat, aa it hmi boen iu io 
remarkable a manner, bj tlio almost simultaneous ohservationa of SiwholT 
and MeisBuer on the egg, ODnfirmator^ of those fomierlj aimounced by Biarj 
and Newport, and i)j the researches of Sumitiski, Thurot, «ad Pringsheim, 
with respect to the ovula of plants. I may refer you also to a paper read at 
the lost Meeting of tho Association, by Dr. Cohn, of Breshiii, who adduced 
iostannos of a diatinction of sexes which bad come under his observation io 
the lu^i-i'r Algie. In like manner a carious oorrespoadence bas been traced 
between the lower tribes of animals end plants, in the drclimatanco of both 
being subject to the law of what is coJlod olteniate generation. This conusts 
in a sort of cycle of changes from one kmd of IjDing W anolhor, which vra» 
Snt dcEeoted in some of tlie lower tribes of aulmals; a pur of insecte, lor 
example, producing a progeny differing from themeelves in outward appear- 
&Dce and internal structure, and those roprodudng their kind without any 
renew^ sexual union, — the progeny in these cases cooaiating of femnlca only. 
At lengtli, alter a succession of aucb generatious, the oObpring roverls to ita 
prim«val type, and poirg of male and female insects, of the original I'lnu, are 
reproduced, wlUcb complete tlie cycle, by giving rise in their turn to a breed 
presenting the same characters as those which belong to their own pro- 
genitors. An ingenious comparison had been inatitnted by Owen and oUien 
■ between this alternation of generations iu the animal, and the alternate pro- 
duction of loaves and blossoms in the plant; but the researcbos to which I 
ospeoiolly allude have rendered this no longer u matter of mere speculation 
or inference, Inasmuch as they have shown the same thing to oucur in feraa, 
in lycopodio, in mosses, nay, oven in tlie conferva. We are indebted to 
Pro£ Henfroy for a TBluublo ooutrihutiou on theac subjects, given in the form 
of a Report on the Higher CrypCogamous Plants ; Itoui which it ut least ap- 
pears that tho proofs of soxunllty In the Crjptogamia rank in the some scale, 
as lo completeness, as thoeo regarding flowering plants did before tho access 
of the pollen tubes to tlie ovule bad boon demonstrated. Indeed, if the ob- 
serv&tionB ol Pringsheim with respect to certain of tho Algai ore to be relied 
npon, the analogy between the reproduoOve process hj plants and animals is 
oven mora clearly made out In these lower tribes than it !s lii those of higher 
oisari}7JitioTi. It alao appears that the production in ferns and other A crojfena 
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of what has been called Sk pro-ernbryo ; the evolution of antheridia and arche- 
gonia^ or of mala and female organs, from the former; and the generation 
from the archegonia of a frond bearing spores upon its under surface, is 
analogous to what takes place in flowering plants in general ; where the seed, 
when it germinates, produces stem, roots, and leaves; the stem for many 
generations gives rise to nothing but shoots like itself: imtil at length a 
flower springs from it, which contains within itself for the most part the 
organs of both sexes united, and, therefore, occasions the reproduction of the 
same seed with which the chain of phenomena commenced. This is the 
principle which a learned Professor at Berhn has rather obscurely shadowed 
out in his treatise on the Rejuvenescence of Plants, and which may perhaps 
be regarded as one, at least, of the means by which Nature provides for the 
stability of the forms of organic life she has created, by imparting to each 
plant a tendency to revert to the primaeval type. 

DISTRIBUTION OP PLANTS. 

To the elder De CandoUe we are also indebted for some of our most philo- 
sophical views with respect to the laws which regulate the distribution of 
plants over the globe, — ^views which- have been developed and extended, but 
by no means subverted, by the investigations of subsequent writers ; amongst 
whom Sir Charles LyeU, in his "Principles of Geology," and the younger De 
Candolle, a worthy inheritor of his father's reputation, in his recently pub- 
lished work on Botanical Geography, have especially signaly;ed themselves. 
But it is to the late Prof Edward Forbes, and to Dr. Joseph Hooker, that we 
have principally to attribute the removal of those anomalies, which threw a 
certain degree of doubt upon the principles laid down by De Candolle in 
1820, in his celebrated article on the Geography gf Plants, contained in the 
" Dictionnaire des Sciences Naturellee," where the derivation of each species 
fix)m an individual, or a pair of individuals^ created in one particular locality, 
was made the starting-point of all our inquiries. These anomahes were of 
two different kinds, and pointed in two opposite directions ; for we had in 
some cases to explain the occurrence of a peculiar Flora in islands cut off 
from the rest of the world, except through the medium of a wide intervening ^ 
ocean ; and in other cases to reconcile the fact of the same or of allied species 
being diffused -over vast areas, the several portions of which are at the 
present time separated from each other in such a manner, as to prevent the 
possibility of the migration of plants from one to the other. Indeed, after 
making due allowances for those curious contrivances by which Nature has in 
many instances provided for the transmission of species over different parts 
of the same continent, and even across the ocean, and which are so well 
pointed out in De Candolle's original -essay, we are compelled to admit the* 
apparent ineflBciency of existing causes to account for the distribution of the 
larger number of species; and must confess that the explanation fails us 
often where it is most needed, for the Compositae, in spite of those feathery 
appendages they possess, which are so favorable to the wide dissemination 
of their seeds, might be inferred, by their general absence from the fossil 
Flora, to have diff^osed themselves in a less degcee than maay otVi<^x ^aics^^ei^ 
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liavo <lons. And on the otlior bond, it 1b round, that under existing drouiD- 
B, those Oompositiu, wliiuh are diaaommated tliroughout tliu area of tlie 
droat Paoiflc; beloDg in many oaaos to spodos destitute of tbose aaxiUuriea U> 
trunsiniMioQ. But bare Geology comes to our aid; for by pointing out Ltis 
probabUitj' of the Bubmergenou of continuota on the one luind, end the olovn- 
tioii ul' tntots of loud on the other, it enables ua to ezpliun the ocourrenoe of 
the same plants in some islaads or coiitlnont» now vrholl^ uneoniieetod, nad 
the exiiCOLCe of a diatinot Flora In oUiora too Isolated to obtAin it under 
presiiDt oinnunalanooa from without. lu the oce cose we may suppose tlio 
{jknta to hare b««a diBtrlbuted over tlio wliole area before its several parts 
booune disunited by tba catnatroplies wbich supervened; in the other, we 
may regard tba peculiar Flora now existing as moruly the wreclt, as it were, 
of one whioh onoe overspread a largo trnot of ftud, of wbioh ali but the little 
patch upon which it ia now found had ainao been submerged. However, 
U]>on iliis aubjcot our opinions may in some moaaure be swayed by the nature 
of tbo coudusions we arrive at with respect (o the length of time during 
which seeds are capable of maintninlng their vitality ; for if after remainifig 
Ibr an indefinite period in the eartli they wore cnpabla of germinating, it 
would doubtless be easier to understand the revived, under favorable drcum- 
staaces, of plants whioh bad existed before the Boveraiioo of a trod of land 
Ikan the continent in whitdi they are indigonous. An Inquiigi has accor- 
dingly been carried on for the last Mcen years under tbe auspioes of 
Uiia Aseodatloa tlie reeulta of wbicb, it is but fair to say, by no means 
corrohornte the reports that Iwd been from thne to time given us wltli rospeot 
to the extreme longevity of certain seeds, exempIiQcd, a« it was said, in the 
Oase of the mucnmy-wbeat and other somowliat dubious instances ; inasmuell 
as they lend to show, that none of tbe seeds wbidi were tested, altbongb 
tlioy bud been [ilaoed under the most favorable artilldal oonditions that 
could bo devised, vegetated after a period of forty-uioo years ; thnt only twenty 
ont of two hundred and eighty-eight aiiocios did so after twen^ yours ; wUilit 
by fur tbe larger number bod lost their gorminaUng power in tbe oonrso of ten. 
liwBo rceults, indeed, boing merely negatives ou^t not to outweigh such 
poailive statements on the oontrary aide as oome before ns reootumended by 
respectable authority, such, Ibr instance, as that respeoliog a Nelumbium seed, 
which germinated after having been preserved in Sir Hans Slniao's norbarinm 
[br one hundred and fli^ years ; sUll, hoivevor, they tbnrtv euspiciun as to the 
cxiBtenee in Bocda of that copacity of preserving tJieir vitally almost iodefl- 
iiitely, whicli alone would warrant us in cnUing to our aid tbia pritiupla io 
DXplniuing tbe wide geogmpbieBl range wbii/h certain apedoa of plants aDbot, 
Lot na then bo content to appeal to those ingenious views which wore first 
put forth by tbe late Professor Forbes. By the aid of the prineiplca laid down, 
he was enobled to tmoe the Plent of Great Brit^ prlnoipally to four dJatinct 
Bourcos, owing to the geological oonneiion of tbeau islands at one period or 
other with Soindiitavia, with Germnoy, with liYanee, and with Spain t And 
it was by n ^milnr assumption that Br. Joacpli Hooker explained tbe dis- 
tribution of tlie Hiune apoutes tbrougbont the ialuiids of (lie Great Padtlcv and 
v aoatf^ooB oontineatu tmots which, as Darwin bad shown, wuro foraiOTly 
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unitecL Nor is this mode of explanation limited to the case of the abore 
regions; for in the "Flora Indica," Dr. Hooker, in conjunction with his 
fellow traveller, Dr. Thomson, has discussed the same problem with regard to 
the whole of India, extending from Aflfghanistan to the Malayan peninsuUL 
And amongst the many services rendered to the Natural Sciences by these 
indefatigable botanists, one of the greatest I conceive to be, that they have 
not only protested against that undue multiplication of species, which had 
taken place by exalting minute points of difference into grounds of radical and 
primary distinction, but that they have also practically illustrated their views 
with respect to the natural families which have been described by them in the 
volume alluded to. They have thus contributed materially to remove another 
difficulty which stood in the way of the adoption of the theory of specific 
centres, — I mean the replaceinent of forms of vegetation in adjoining coun- 
tries by others, not identical, but only as it should seem allied ; for it follows 
fipom the principles laid down by these .authors, that such apparently distinct 
species may after all have been only varieties, produced by the operation 
of external causes acting upon the same species during the long periods of 
time. • 

But if this be allowed, what limits, it may be asked, are we to assign to 
the changes which a plant is capable of undergoing, — and in what way can 
we oppose 4;he principle of the transmutation of species, which has of late 
excited so much attention, and the admission of which is considered to in- 
volve such startling consequences! I must refer you to the writings of 
modem physiolo^sts for a full discussion of this question. All that I shall 
venture to remark on the subject is, that had not Nature herself assigned 
certain boundaries to the changes which plants are capable of undergoing, 
there would seem no reason why any species at all should be restricted 
within a definite area, since the unlimited adaptation to external conditions 
which it would then possess, might enable it to diffuse itself throughout the 
world, as easily as it has done over that portion of space within which it is 
actually drcomscribed. Dr. Hooker instances certain species of Coprosma, of 
Gelmisia, and a kind of Australian Fern, the Lamaria procera^ which have 
undergone such striking changes in their passage from one portion of the 
Great Pacific to another, that they are scarcely recognisable as the same, 
and have actually been regarded by preceding botanists as distinct species. 
But he does not stafe that any of these plants have ever been seen beyond 
the above-mentioned precincts ; and yet if Nature had not imposed some 
limits to their susceptibility of change, one does not see why they might not 
have spread over a much larger portion of the earth, in a form more or less 
modified by external circumstances. The younger De Candollo, in his late 
admirable treatise, has enumerated about 117 species of plants which hav& 
been thus diffused over at least a third of the surface of the globe, but these 
apparently owed their power of transmigration to their insusceptibility of 
change, for it does not appear that they have been much modified by the 
effect of climate or locality, notwithstanding the extreme difference in the 
external conditions to which they were subjected. On the other hand, it 
seems to be a general law that plants whose organization is more eaabr 
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affected b? external DgeDdeB, become, Irom that vbty cauRe, mora ciroum- 
Bdribed ia tbeir range of distribution ; eiin]!!/ liocauaa a greater dilTeronoe in 
tlie clrconiatoncea under nlilc)i they would ha pliiced, broughl; with it an 
ameunt of diDCgu in their atructure wliidi exceeded the limits prescribed to 
It bj Nuture, In short, nnthouC pietending to do moro than to divine tliQ 
character oC those impedimenta, which cpp(^ar ever to prevent the changes 
of wliidi B plunt is suBoeptible Irom proceeding tief oud a certain limit, wo 
Been] to catch a glimpse of a, general Jaw of Nature, not hmited to one of her 
liiiigdoiDa, but extending everywhere tliroug^out her jurisdiction, — alawi 
the ujin of which moj^ be inferred to be that of mualiuning tlm existing order 
of the universe, without auf material or pennanent alteratioth throughoiit aU 
time, until tlie flat of Omnjpatenoe hi\a gene forth for its destnictioii. The 
will which oonfines the variations in the vegetable structure within a csrtain 
range, lost the order of creatioa should be disturbed b; tlte Introduction of an 
IndeOnite number of intermediate Jbrms, is appuieutly tlie same in its moUre 
aa that wiiioU l;ringB book the celestial loraioorips to their original orblla, 
alter tlie uompletion of a cycle of changes induced by their mutusl perturba- 
tions. The wholo, indeed, resolves itself into, or at least Is intunately con- 
neoled with, that law of eymmetry to whiuh Nature adems ever striving to 
conform, and which possiescB the siunc BigniSconce in the organic world, 
wiiich the law of doOnite pioportiona -does .in the inorganic I^ is the prin- 
ciple which the prophetic genius of Goethe had divined, long bclors it hod 
been proved by tlie labors of physiologists to he a reality, and to which the 
poet attached such importance, that the celebrated discussion as to its merits 
wlilch look place ib 1S30 between Cuvier and GeoSVoy St. Hihiire so engroaaed 
his mind, as to deprive bim, as hi^ biographer informs us, of all interest in one 
«f tlie most portentous pohtioal events of modem days which was enacting at 
the very same epoch, — I mean the subvor^on of the Bourbon dynasty. Jt 
is, indeed, not lesa calculated to subserve the gratification of our eeose ol 
the Beaotilhl, than to provide against too wide a departure from tliat order of 
creation which its great Author b&s Irom Uio beginning mstituted ; and which 
maDifesta itself not less m tlie geometriuol a4justment of the branches of a 
plant, and of the scales of a flr-apple — nay, even as the; have wished to 
prove, in the correspondence between tlie fbnu of the fruit and tliat of the 
tree on which )l grows — tliau in the frequent justapo^tion of the oom- 
plementary rays of the spectrum, by which that harmony of color is produced 
in Nature which we are always striving, however unsuccessMy, to imitate 
in Art, The law, indeed, soems to be nothing else than a direct consequence 
of that unity of design pervading the uuiveise, which so bespeaks a common 
Orcator — of the existence in the mmd of the Deity of a sort of archetype, ta 
which His various works have nil, to a certain extent, been uccommodatMl; 
so that the earhor forms of life may he regarded as types of tiioao of ' 
creation, and the more complex ones but oa developments of nidlmeul 
parts existing in the more simple. 
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I have ever felt a lively interest, although it has only been in my power to 
bestow on it a casual attention, or cultivate one limited portion of the wide range 
which it embraces. Indeed Greology, the science to which I now allude, has^ 
during the last twenty years, made such rapid strides, that those who endea- 
vored from an early period of life to follow at a humble distance the footsteps 
of the great leaders in that science, have, if I may judge of others by mys^ 
been often distanced in the race, and when they endeavored to make good 
'their lost ground, found themselves transported into a new, and to them an 
almost unknown region. Thus the thorough exploration which has taken 
place of the Silurian and Cambrian systems, has added a new province — 
ought I not rather to say, a new kingdom? — ^to the domain of Greology, and 
has'carried back the records of the creation to a period previously ds much 
unknown to us as were the anna^ of the Assyrian dynasties before the dis- 
coveries of Sir Henry Rawlinson. I might also be disposed to daim for the 
recent investigations of botanists some share in fbdng the relative antiquity 
of x^articular portions of the globe, for from the Floras they have given us of 
different islands in the Great Pacific, it would appear that the families of 
plants which characterize some groups are of a more complicated organization 
than those of another. Thus, whilst Otaheite chiefly contains Orchids, Apocy- 
neae, Asclepiadese, and Urticeae ; the Sandwich Islands possess Lobeliaceae 
and Goodenoviae ; and the Galapagos Islands, New Zealand, and Juan 
Fernandez, Compositae, the highest fom^ perhaps, of dicotyledonous plants^ 
In deducing this consequence, however, I am proceeding upon a principle 
which has lately met with opposition, although it was formerly regarded as 
one of the axioms in Geology. Amongst these, indeed, there was none which 
a few years ago seemed so little likely to be disputed as that the classes of 
imimftlH and vegetables which possessed the most complicated structure were 
preceded by others of a more simple one ; and that when we traced back the j» 
succession of beings to the lowest and the earliest of the sedimentary forma- 
tions, we arrived at length at a daas of rocks, the deposition of which must be 
inferred, from the ahnost entire absence of organic remains, to have followed 
very soon after the first dawn of creation. But the recognition of the foot- 
steps and remains of reptile^ in beds of an earlier date than was before as- 
signed to them, tended to corroborate the inferences which had been previously 
deduced from the discovery, in a few rare instances, in rocks of the secondary 
age, of TnAmwialiATi remains ; and thus has induced certain eminent geologists 
boldly to dispute, whether, from the earliest to the latest period of the earth's 
history, any gradation of beings can in reality be detected. Into this con- 
troversy I shall only enter at present, so far as to point out an easy method 
of determining the fiact, that organic remains never can have existed in a 
particular rock, even although it may have been subjected to such a meta- 
morphic action as would have obliterated all traces of their presence. This 
is simply to ascertain, that the mateijafcin question is utterly destitute of phos- 
phoric acid; for inasmuch as every form of life appears to be essentially 
associated with this principle, and as no amount of heat would be sufficient 
to dissipate it when in a state of combination, whatever quantity of phos- 
phoric acid had in this manner been introduced into the rock, must have 
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oontinoed there tiU tlic end of time, notwithatantling an; igneous □p^ntlons 
wliicli tlio moteriiilR might bnvo ollepi'ards tuidergooe. But as tlie diaooveiy 
of veiy minute tmcea of pboapliorie acid, when mixed with the otlier ingre- 
dients qI a rock, ia a problem of no amiiU i^Qlculty, an indireot method of 
sfioertaining its proBonca Euggested ilsetf to me in Bome experiments of the 
kind which I have instituted, namely, that of eowiog Bome kind of seed, such 
for inatonce na tiarlej, in a sample of the pulTonsed rock, and determining^ 
wbother the crop obtEuoed yielded mora phoapborio ncid than was preeent in 
the grein, it bebg evident that aoj excess must have been derived £rom iho 
rock IVom which it drew lis nourishment. Should it appear by an citeiimve 
indnction of paitioulars tliat none of the rocks Jying at the beso of the 
Siurian fbrmntJOB, wbioh hare como before u^ contain more phoaphorio odd 
tlian the minute quantity I delected In the slates of Bangor, whioli wdre 
tested in the above manner, it might perliapa be warrantable hereafter to 
infbr that wo had really touched upon those formations that had been 
deported at a time when orgouio l>einga were only jbsi l)eginning to start 
Into eidatence, and to which, therefore, tim term azoiCi assigned to tliese rocla 
by some of the most eminent of our geologies, might not be inappropriate. 
The prooA of the former extension of glaciers in the nortliem hemisphere, 
flu beyond thoir actual limilB, (end olflo to oomplioate the question which has at 
all tunes so mucli engaged the attention of cusmogonisls with respect to the 
ancient temperature of the eaj^'a f urface ; compelling us to admit that at 
least during tlie latter of Its epoclm, oscillations of heat and cold must hare 
oocnrred to interfere with the progrosa of relJigeraliOn which w«a tokiDg 
plitce in l^e crust. Ou the other hand, facts of an oppo^te tendency, such ae 
the discoveiy announced by Captaui Belcher ol tlie skeleton of on iohtbyo- 
saiiruB in latitude TT°, and of the trunk of a tree standing in an erect poeitien 
- in latitude 76°, hove been multiplying upon us within the same period : inas- 
much as they appear to imply that a much higlier temperature in tbnuei 
tjmefi pervaded the Arctic regions than can ho referred to local causos, and 
therefore Ibrce upon us the admission, tbaC the internal heat of the nucleus 
of oar globe must at one time have Iniluenoed in a more marked maimer than 
at present the temperature of its crust. On the causes of this increased 
temperature, whether local or cosmical, much elaborate research has bMD 
brought to bear by Sir Cbarles Lyell and by Mr. Hopkins. The moat 
extenwve collection of facta, however, having reference to tliis subject, is con- 
tained in the Reports on Earthquake Phenomena, published by Ur. Uallet, 
supplying, as they do, data of the iugheat importance to the full elucidadon 
of tho subject. For slthough the evidence I have myself brought together 
in my work on Voloanoes might be sufficient to establidi in a general way the 
oonnejion of earthquakes witli that doep-seat«d cause wbidi pvos rise to 
the eruptioos of a volcano, yet our interest ij thoreby only tlie more awakened 
in the phenomena they present,— just as Dr. 'Whewell's inquiries into the 
local Tariationg of the Tides were valued nil the more in consequencs of the 
persuasion ah^ady felt, that lunar attraction was their principal cause. But 
if earthquakes bring under our notice eluofiy tho dynamical effeclfl of this 
hidden cnuw of movement and of changn, those of volcanoes serve to reveal 
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to US more especially their chemical ones ; and it is only by' combining the 
information obtained from these two sources, together with those from hot 
springs, especially as regards the gaseous products of each, that we can ever 
hope to penetrate the veil which shrouds the operations of this mysterious 
agent ; so as to pronoimce with any confidence, whether the effects we witness 
are due, simply to that incandescent state in which our planet was first 
launched into space, or to the exertion of those elective attractions which 
operate between its component elements, — attractions which might be sup- 
posed to have given rise, in the first instance, to a more energetic action, and 
consequently to a greater evolution of heat, than is taking place at present, 
when their mutual affinities are in a great measure assuaged. Within the last 
twenty years much has been done towards the elucidation of this problem 
through the united investigations of Boussingault, of Deville, and above all 
of Bunsen, with respect to the gases and other bodies evolved from volcanoes 
in their various phases of activity ; the results of which, however, do not 
appear to me to present anjrthing irreconcilable with that view of their 
causes which was put forth many years ago in the work I published. 
Whilst, however, the latter is offered as nothing more than as a coiyectural 
explanation of thQ phenomena in question, I may remind those who prefer 
the contrary hypothesis, on the ground that the oblate figure of the earth is 
in itself a sufficient proof of its primaeval fluidity, that this condition of things 
could only have been brought about in such materials by heat of an intensity 
sufficient, whilst it lasted, to annul all those combinations amongst the elements 
which chemical affinity would have a tendency to induce, and thus to render 
those actions to which I have ascribed the phenomena not only conceivable, 
but even necessary consequences, of the cooling down of our planet from its 
original melted condition. 

Such are a few of the additions to our knowledge which have been made 
in the course of the last twenty years in those sciences with which I am most 
&miliar. Whilst, however, the actual progress which has taken place in them 
is in itself so satisfactory, the change which the sentiments of the pubHc have 
undergone with respect to their claims to respoct, affords no less room for 
congratulation. 

, The extension, indeed, which is now given to the name of Museum in the 
language of naturalists, and even by the public at large, is in itself an indica- 
tion of corrector views than were formerly entertained with regard to the 
uses of such establishments. Few, for ^instance, have such a notion of a 
Museum as Horace Walpole gave utterance to at the close of the last cen- 
tury, when he defined it " a hospital for everything that is singular — whether 
the thing has acquired singularity from having escaped the rage of time, froril 
any natural oddness, or firom being so insignificant that nobody thought it 
worth while to produce any more of the same." " The stuffed ducks, the 
skeleton in the mahogany case, the starved cat and rat which were found 
behind the wainscot, the broken potsherd from an old barrow, the tattooed 
head of the New Zealand chie^ the very unpleasant-looking lizards and 
snakes coiled up in the spirits of wine, the flint stones and cockle-shells, &c., 
will no longer be seen jumbled together, in heterogeneous confusion," as 
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luiRlit liaVD bo60 thfl cobo at the period alluded to. The Ipswiob Museum IiM 
tat QQ example, wliicU I have no doubt will be genoratly followod, of selnetiag 
Ibr euoti iuBtitutioiiB a serieg of tjpes illustrntive of tlio mineral, regietable, 
Uld uiiraa] kiagdimiB ; and a Comniittee of tbia Aegoclation la now employed iu 
tlie Miefol underbtkiiig of preparing n list of objects beat adapted to tlila purpose. 

It begins, indeed, to be generally felt, tbat amoogrt the faniilties of mind, 
upon the dDvelopment of which in youth bucccm in after llfti mainly depoods, 
there are some which are beet imjH-ored through the oultivution of llie Fbyaloal 
Sciences, and that the rudiments of thoae Sciences are most easily acquired 
at nn early period of life. That power of minute obaervatioo — thoae babita 
of method and airangemont — tbat aptitude for patient and laborioua inquiry — 
that tact and eagadcy in deducing Inferenoea from evidence elmrt of demon. 
Btrstien, which the Natund Sciences more porticiilBrly promote, are the Ihiits 
of early education, and acquired with difficulty at a later period. It ta during 
childhood, aUio, that the memory is most freeh and retentive; and tbat the 
nonieucUiture of the sdonoeo, which, Q-om its crabbcUnoea and technicality, 
often tepuls ua at a more advanced age, ia acquired almost without nn eObrt. 
Although, iherelbre, it can hardly bo expected, tbat the great schools la the 
country will aaaiii^ to the Natural Sciences any importAot ptaca in their 
ayatems of instmctioa, until the OniversiOea for which tbey ore the semianrleB 
act tl)eai the example, yet 1 caouotdoubt^ but that the si^uil once given, both 
mastem and uholajs will eagerly embrace a change so coogcniai to tlio toates 
of youth, and ao &voroble to the development of their intolleotual (acultiea. 
And bns not, it may be asked, the signal been ^von by tlie admiBaion ol the 
Phyucal Sciences into the cmrioulum of our academioaJ oduoaUon ? I tqist 
the qucstloD may bo answered la the affirmative. If we are entitled to assume, 
that tho recognition of tliotn which has already taken plooe will be oonaistently 
Ibllowed up,T)y ftcoon^g to them some such suhstantDal encouragemenl^ 
as that which baa been oflbrded hitherto almost exeluBiTely to classical 
literature. 

At any rate, I trust the time boa now passed away, when sCudiea such as 
thoae we reoommend lie under the imputation of foatering sentimeuta inimi- 
cal to rehgion. In oounlriEe, and in an age In which men of letters were 
geoerally tiootured with inOdehty, it is not to be supposed that nntufal " 
pliiloaopby would altogether escape tho contagion ; but the contemphitiot] of 
the works of creation Is surely in itaelfJhr more caloulatod to induce the 
humility that paves the way to belief, Uiau the presumption which disdains 
to lean upon the supeinaturnL 

When indeed wo reflect within what a narrow area our researches are of 
oeoessity cdroumserihed — when we peroeive that we are Jjonnded in spooo 
almost to tho auiliice of t);e plaDot In wluchwereudo — itself merely aspeokln 
the unlversa, one of innumerable worlds invisible from the nearest of the Qxed 
stars — when we rocoll(«t, too, that we ore limited in point of time to a few 
short years of life and notivity — that our records of tho past history of the 
^bo and of its inhabitants are oomprisod within a minute portion of the 
latoat of the many epochs wliiuh the oarlh has gone through — and that wi% _ 
r^gonl to tho future, the most durable mouumonta wo can raise to hand dl 
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our names to posterity are liable at any time to be overthrown by an earth- 
ffoakiOf and would be obliterated, as if they had never been, by any of those 
IHTOoesses of flietamorphic action which geology tells us form a part of the 
cycle of changes which the globe is destined to undergo, — ^the more lost in 
wcHider we may be at the vast fecundity of Nature, which within so narrow 
a sphere can crowd together phenomena so various and so imposing, the 
more sensible shall we become of the small proportion which our highest 
powers and their happiest results bear, not only to the cause of all causation, 
but even to other created brings, higher in the scale tharxourselves, which we 
may conceive to exist 

It is believed that every one of the molecules which make up the mass of 
a compound body is an aggregate of a number of atoms, which, by their 
arrangement and mutual relation, impart to the whole its peculiar properties ; 
imd, according to another speculation which has been already alluded to, 
these atoms are not absolutely motionless, but are ever shifting their position 
within certtdn limits, so as to induce corresponding changes in the properties 
of the mass. Indeed, it has been imagined, that the production of different 
compounds from the same elements, united in the same proportions, may be 
one of the consequences resulting from the different arrangement of particles 
thereby induced. If this hypothesis have any foundation in &ct, what an 
example does it set before us of great effects brought about by movements 
which, to our senses, are too minute to be appreciable ; and what an iQustration 
does it afford us of the limited powers inherent in the human race, which are 
nevertheless capable of bringing about effects so varied, and to us so important ; 
although, as compared with the universe, so insignificant I We also are atoms, 
chsdned down to the little globe in which our lot is cast ; allowed a small field 
of action, and confined within definite limits, both as to space and as to time. 
TVe, too, can only bring about such changes in nature, as are the resultants 
of those few laws which it lies within the compass of our power to investigate 
and to tafce advantage of. "We, too, can only run through a certain round of 
operations, as limited in their extent, in comparison with those which lie 
within the bounds of our conception, as the movements of the atoms, which 
serve to make up a compound molecule of any of the substances around us, 
«re to the revolutions of the heavenly luminaries. 

And as, aooording to Prof Owen, the conceivable modifications of the ver- 
tebral archetype are very far from being exhausted by any of the forms which 
now inhabit the earth, or that are known to have existed here at any former 
period; so likewise the properties of matter with which we are permitted to 
become cognizant, may form but a small portion of those of which it is sus- 
ceptible, or with which the Creator may have endowed it, in other portions of 
the universe. We are told, that in a future and a higher state of existence, 
the chief occupation of the blessed is that of praising and worshipping the 
Almighty. But ia not the contemplation of the works of the Creator, and the 
study of the ordinances of the Great Lawgiver of the universe, in itself an act 
of praise and adoration ? and, if so, may not one at least of the sources of 
happiness which we are promised in a future state of existence — one of the 
rewards for a single-minded and reverential pursuit after truth in our present 
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state ot trial, oansist b a dsrelopment of oar facultiee, and in the povaC' 
oDcnprohandiug tliose laws sad proriaions of Mature with which 
reafion does aut ennblo us at preseEt U> become cognizant? 
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EEQUIBITHS POK IMPEOVKMENT IN MEOHANICAL COKSTRUCnOITa. 
What wo waat is iron of great etrengftli, Iroe from senjna, flaws, and hard 
places. Inforiur iron (with tlio uae of other defective aod improper materiala) 
is, perhaps, the main cause of one of tha greatest eirora committed in tlie con- 
struction of whatever in mechaniam bus to bo kept in motion. I mean Iho 
incroaae of size of tiio parts of a machine or carriage, in order to get strength, 
thereby adding weight uatQ the^ are considered to be strong enougli. In our 
yehidea of draught and carringea this ia atrikingl; tho coBtv Now, Uiia ought 
not to be. Lightness ia the Uijog to aim at, and sofetf sbotdd be sought in 
the aluatlcity, form, and good quality of tlie material Should a carriage ba 
fomiii to twist aud get out of form, that would bo a proof of its being too 
light. But to prevent a oarriago broaJdng down by inoreashig the auze of 
its parts, and thereby adding weight, is mechanically wrong. Indeed, it is 
quite distressing to see tlie enormous weight of our carriages, particularly 
those drawn by animal power. It should be on axiom in mechanics, tliat what- 
ever hus motion should be as light as circumstances will admit, and this 
applies equally, whatever the source of power may be, whether tho motion ia 
produced by human, horac, or steam power. I think no SBtimato can be 
formed of our national loss from the ove^mIlltipHcation of dzes. Tako^ for 
Inatonoe, the various sizos of stenm-ongines — stationaiy, moHno, and locomo- 
tive. In the case of mtirino-cngiiies, t)io number of sizcv up to 100 lior.-o- 
power win probably not be short of thirty, whore ten perhaps would be 
ample. If so, look at the sums expended in patterns, designs, and in the 
number of tools for their manufacture. Nor is this all; for, if there were only 
ten sizes instead of thirty, there would be three times llie number made of 
each pattern ; and, as you know, the very soul of manufacture is repeUlion.- 
Jfr. Whiticorlh's AiMressh^'a Oie InsUliUion of Mechanical Engiaeers, Gl 



BEBDUi'S GOUPRESBEDII^E UPE-BOAT. 
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A committee appointed by the Secretary of tbe Navy, several months si 
to teet and report on the difTeront life-lioata offered to the public, has com- 
pleted its oxperimonts and msdeits report to the Department; the boat which 
received the commendation of the committee was one invented byUr, H. 
Berdan, of New York City. A largo number of boats were tested by the 
Committee, and its report describes them st length ; but we simply copy a 
porGon oonoeming tho one \o wluoh they gave their preference, vIe. Berdan's; 

"This boat comes nearer tho object required in our instractlons than asf 
boot prwented. She ia of a very ingenious conatracUon, andtnayprove vi ' 
able in tlie mercanfjla marine &om her compactness and buoyant pro] 
Her buoyancy may be judged by tho following testto which s 
jecled in smooth water: Fifteen men were placed in the boat offered -4 
eotion (I'eing twelve feet long) and tivo sixty-four pound weights s 
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pended on one ad©, with which she floated with great ease. There was 
afterwards placed iji the boat 500 pounds of iron, then she was filled with 
water, and fonr sixty-four pound weights suspended on one side, under which 
pressure she floated with her gunwales six or eight inches above water. She 
was put together and launched in two minutes. The following is a brief 
description of the boat ; She is made of a strong frame of wood, modelled like 
an ordinary boat, covered with canvas coated with gutta-percha^ a large air 
compartment in the shape of a cylinder outside the boat, running from stem 
to stem along the gunwales. The gunwales and ribs are hinged to the keel, 
so that when the boat is not reqtiired for use, the ribs can be thrown parallel 
with the keel, and thus allow the gunwales to fall down on both sides dose 
to the keel, compressing the boat in about a fifth its size when ready for use.*' 

NEW PLAN FOE LOWERING BOATS AT SEA. 

Mr. Clifford, of London, has invented an ingenious plan for lowering boats 
from a vessel's side in perfect safety at sea, in any weather. The unlashing, 
lowering, and disengaging are done by one man only in the boat, whose sim- 
ple weight is made to hold in equilibrium the weight or descending momentum 
of the boat with its entire crew, which he has thus the power to check or con- 
trol at wilL The process is as follows : One man in the boat unhitches a rope 
fix)m a cleet (on the boat's seat) over which he slackens it off. The boat 
descends levelly, both laterally and longitudinally, frees itself from the gripes, 
by which it was firmly lashed to the ship's side (if there is not time to unfasten 
them), and letting go the rope disengages the boat from the ship. The lowering 
may be effected as well from one as two davits, or from a yard or spar, and with 
any degree of velocity, which can be checked at any part of its descent, and 
wit^ the vessel going at any speed. A hollow rotary plug fixed at the bottom 
of the boat allows the free ingress or egress of water, which a half-turn stops ; 
the plug is consequently never out of its place. 

IMPROVEMENTS IN NAVAL AECHlTECTUJttE. 

Iron Tubular Ships. — James Hodgson, of Liverpool, England, is now build- 
ing iron screw steam-ships on a principle for which he has taken out a patent. 
These vessels are constructed without frames, side-frames, floorings, Ac, in 
dispensing with which it was found necessary to increase the strength of the 
plating for the sides ; but to double the strength it is not necessary to double 
the thickness of the plate, as the strength of the materials increases as the 
square of the thickness. The strength is further increased by a bulkhead 
being placed in the widest part of the ship, amidships, and by other bulk- 
heads placed midway between the midship bulkhead and the bow and stem, 
and again by the interposition of stiffening plates, so aa to spread the strain 
along the vessel's side from one to four feet from the bulkhead. As the 
sides of the ship, under ordinary circumstances, are much weakened by the 
holes cut for the bulkheads to be secured to, the patentee extends the butting 
piece, usually placed over the joint, along the line or strake of plates, and 
spreads the rivets over a wider area. By the constmction of a ship in tliis 
maimer — in fact, on the principle of a huge steam-boiler or tube, with rounde^ 
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top and sides, cepnble of suBtaining great prossure — the usual nppendi 
kneesi angle-iron plates, sud rivotB, for gODwale roateoinge, are eutirelj 
penaed with. 

iKroiniMff of Sftipj in LauMhing and Docking. — The late Gwrge St 
who woa oonsidBrod the most eminent Bhip-buUder of our o 
times, oonlouded tliat it ia a mmmon evil to strain and "hog" large slilps, 
supporting them too oicluaively by tbeir Iteels in dooldng. Tlie 
sa bad in launcMng, the bilgewnys being bo near the keel on each aide 
the whole weiglit of the tesbbI is supported on a niuTow lino. Ho . 
that much of the distortion observed in vessola a. short time in aervice 
to tito alraining received in this manner before their completion. The 
frigate Kiagara was buQt without much regard to the old rules of the 
conatructors, and is lighter timhered but ht-ftvier fhstenpd than ordinary 
vessots of hoT hIzo ; and to avoid the evil alluded to, ahe was alrongly 
ed on the indde to support the bilge before launching. The same 
which consistod of strong chains fhun tlie liiige paaeing over a t 
HTwnovrork erected upon the Jteslsons, remained in the ship daring her 
ing, and tha result wsa that the hull ia not bent more than 
direction from her form as moulded. 

Mi'^tndine Pmpelkr. — This propeller, for wliicli great results are claimed 
in England, is thus Donstructcd ; A flat, mnny-jointed or olaatio bond, repro- 
aenting the leK^ ia CKtended edgewise to the horizon in a curved undulated 
liue^ wlUihi a square-sided chamber or tube, formed through the whole length 
of t^s vessel below the water line, and open at both ends. The vessel 
built witliout disUncUon of stem or atem to move in either direction. His 
undulfttory action is produced by rods passing at regular distances Oom 
band to oranlts or eccentrics, set in a spintl Horica on a shal^ which 
parallel to the tube, and this at each revolution raises and depi 
in a. continuous wave-like movement throughout its entire length. By 
proceaa, the whole column of water in tlio tube ia discharged with great imj 
tus flxim one of the ends, and tho ship ia impelled onwards in the oppos 
dirootion. 

SobmiOh's •Screw and 3ide-Letter Steering Gear. — In this arrangement thw '■ 
steering wheel is set a Uttle out of the keel line of the ship, on the port aide; 
and its spindlD, wliieh is carried m two-end pedestal bei^gB, is out with a 
stoat njoaxe aorew thread. This screw spindle lias up>on it a long tmverdng 
nut, fitted wiQi a pair of diametrically opposed joint stud pins, for oonnexion 
ivith the cud of the sliding lever, which forms the actual tiller. The johit end 
of this lever is made with aforkandatmps, for embracing Ibostud-pina of the 
nut The temsjning portion of the lever is a plam {(ylindor, and it is entered 
fniely through a, long inclined eye-piece on the rudde^head, which is, of 
course^ on the starboard ^de of the screw spindle, and opposite to the longi 
tudinal centre of the latter. The eye on tho nidilor-head worl<s on 
pin, so that, in^ emjumstanco^ the action is easy and free Hum 

IV spindle nut traverses forward or oJt, in ot)odience 

the steering whee^ it carrii^ witli it the outer end of the tiller, which tl 

a lever to turn the rudder ; and aa the nut must alwayi 
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straight line, the sUding tiller traverses back and forward in the eye of the 
nid<ler-head, to reconcile the right line action of the nut with the rotatory action 
of the rudder-head. The effective leverage of the tiller thus becomes greater 
as the rudder is moved from amidships to either the starboard or port side, 
and hence the steersman's power is increased ui proportion to the external 
fluid resisted. 

Ikmpsier's TriangtUar Tacht. — ^A few years since Mr. Henry Dempster, of 
England, invented a boat of triangular«hape, the stem post of which was made 
to rake at the same angle as the stem, so that both met and terminated at a 
triangular point under water, and thus formed simply an angular keel. The 
yacht was twenty feet-in length, and. had six feet beam, was iron built, and 
ballasted with lead. It was rigged with three masts, the main-mast being 
placed exactly in the centre, and in an uprig];it position : the fore-mast had 
considerable rake forward, and the mizen-mast the same proportion of rake 
aft. Two square sails were set on the main-mast, one above the other, and a 
trianguUtr sful on each of the other masts ; these triangular sails were on the 
revolving principle, the booms being seciired at the central gravity, one to a 
pivot on the stem, and the other to a similar pivot on the top of the stem- 
post ; by which means they would run round and round clear of the masts, 
and could be trimmed to any degree upon a circle. The sails possessed a 
double advantage over the common rig, and with the help of the triangular 
hull could perform many rapid revolving evolutions. Amongst other experi- 
ments of this triangular yacht was one frequently repeated, in which two 
stakes were driven into the ground at low water mark, to which a strong iron 
bar was lashed horizontally like a leaping bar. A pole or gauge was erected 
alongside the stakes, marked to feet and inches, to indicate the depth of 
water. "When the tide rose sufficiently high to show that there was one foot 
and a half less water than was required to sail clear of the obstruction, con- 
sequently that the vessel would strike it with her angular keel, she was sailed 
stem on at the bar, a stiff breeze blowing at the time, when she went over it 
by rise and faU, similar to a horse jumping a gate. 

New MeOwds of Raising Ships. — A new method of raising ships has been 
invented by Mr. Foreman, of New York, in which he employs cast-iron 
generators, containing wet gunpowder. These are connected with a cast-iron 
retort or purifier, filled with water, fi'om which passes a coil of cast-iron tube. 
The whole apparatus is placed in a box about six feet square and two feet 
high, which is filled with water. From the end of a coil, a hose, dividing in 
two parts, passes to casks lashed to the sides of the vessel to be operated on.- 
The power in the generator is then ignited, and the gases generated by its 
combustion pass by means of the hose and pipe into the casks, and displace 
the water with which they are filled, holes having been made in the bottom 
of the cask. The buoyancy thus produced by the confined air is what raises 
the vessel 

A novel variety of lifting tanks for raising sunken vessels ha5 recently been 
invented by Capt Bell. These, combined, are a novel and curious apparatus 
— ^being two separate water and air-tight tanks, with straight or square sides, 
each having on its outer side the form of an acute angle ; while the inner 
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aiufaoe rosi?mbIea an urch, which would best compare witli a narrow breast- 
hook limbei' of a vessel Tbey §re four leet six incliea deep hj live faet Ax. 
inches wide — the whole length being flfly-aeven foet, with forty-five feat fiiim 
the span of the arch to the onda, imd eighteen feat wida acroBS the crotch, A 
bnlbhead, also water and air-tight, is placed through the cratch, dividing the 
tank into three separate chomhers, with a valve undur each to adroit aqd let 
out the water. The valves are opened nmultaneoualy bj a lover attached to 
them sJl, and, by letting go the lever, are closed by the preasuro of the water. 
The tanks are to bo attached one to the bow and the other to the etem of a 
sunken veBsel, eacli one reoelving so much of the vessel witlun its arch. A 
mfBoIent weight is applied to Bubmorge them when filled with woier, and 
when made Ihet to a vessel or 007 sunken body, the water withhi ihem is 
expelled by the force of tur oq its suriaco, which is to be applied by meana of 
a pump, and which will then give to the tonka th»r liRing power. They arc 
oonstnictod in the moat sabatantial manner, iiaving boavy timbers with thiak 
pUnkhig inside and out, itod fastened with two hundred and one ineh liolt^ 
{torn five to seven feet long, over and down the aidee, and four two and a 
qoarter iudi bolts, eighteen leet long, athwart the crotch. They are ovu- 
lated to rajae under water a, barge or other veeael oontalning ibur hui 
tons of cargo. 
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ft recant mooting of the Royal Society of Edmliurgli, a papor oi 
sabjoct was read by Robert Aytouii, of wliich tho following is a; 
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Aytoun aUitod that tlio proposition in hydraulics, tliat the power 

required lo impel a boat iuoroaflcs aa the square of the velocity, has exer- 
cised a penudous infiuence over the minds of shipbuilders in making them 
look upon it as hopeless to attempt any iijeat increase of speed, which was to 
be attended by such enormous increase of power. This propodUon, by sliiw- 
ing the imposaibihty of greatly iocreadng speed with any of tlia known forma 
of boots, by ^vlng them increased power, clearly indicated that the path of 
improvement, if any, must lie in now forms, calculated to take advantage of 
the new power of the marine steam-engine. It at once occurred to him, 
that by elongating the bow of the vessel, that water which our present ateam- 
boots dash aside from their path with great force and velocity, and the rapid 
removal of which absorbs the whole power of the engine, might be laid aside 
comparatively slowly and gently, like the sod &om a plough, however great 
the apood of the vessel A diagram was shown, eidiibiUng throe steam- 
boats, whose midship seotiona were all equal, but Ihif lengths of whose bows 
were, reapecBvely, 1, 2, 8. It was pointed out that fthen Ko. 3 had twico 
the speed of No. 1, it dashed aside the water In its path with no greater 
velocity than did No. 1, and lliereforo did not require more steam power 
though prooecdmg at double speed. That when No. 3 had thrice tho speed 
of Vo. 1, it dashed asido the water in lis path with no greater velooi^ than 
No. 1, and therefore did not roquiru moro steam-power, tliough prooaoding al 
Uiree lioies the npeed. It thus appeared that tho well known proposition 
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above refeired to, wbldi has so long paraljnsed the efforts of shipbuilders, 
most now give place to the more hopeM one, namely, that the resistanoe to 
the motion of boats may be made the same for all velocities, by suiting the 
f<MTn of the boat to the velocity required of it. A similar proposition, in 
regard to railways, was early made by Mr. Madaren, with the happiest 
results, at a time when eight or ten miles an hour was the greatest speed 
they were thought capable of achieving. The author stated, that it was to 
be hoped that enterprising shipbuilders would not be slow in realizing the 
same speed in steamboats which the railway engineers have done in the rail, 
and that by the elaboration of the self-same proposition, namely, that the 
resistance to motion may be made the same for all velocities. A considerable 
advance in speed has been attained of late years by fining the lines of steam- 
boats, by cutting them in two, and inserting an addition to their length 
amidships, or by increasing their original length, though this last is often 
marred by a proportionately increased breadth of beam. These were all steps 
in the right direction, and tend to support the principle just stated; but 
nothing short of an attempt to reach thirty or forty miles an hour will satisfy 
the occasion. Yarious members discussed the subject of the paper at some 
length ; and while they adtflitted, as mathematicians, the correctness of the 
principle advanced by Mr. Aytoun, they considered that that gentleman had 
not given sufficient weight to other sources of resistance to the motion of 
boats, such as friction, which would become very formidable when boats 
of the great length which he advocated, were urged to great speed. 

INTERESTING EXPERIMENTS WITH STEAM BOILERS. 

Mr. William Radway, of England, published in the London Mining Journal 
the following detail of experiments recently made by Mm on the explosion of 
steam boilers: 

He had a cylinder 4^ feet long, 12^ inches diameter, ^ of an inch thick, of 
good iron, and capable of standing a pressure of 480 pounds to the square 
inch. This he sometimes used as a steam boiler, and had a furnace under 
it of SJ square feet. A short time since it was worked till it was empty, 
while a powerful fire was imder it, and as a consequence, one-third of the 
lower sur&ce became red hot In this state 4 gallons of hot feed water were 
let into it slowly, which produced a roaring sound, but not suflScient steam to 
raise a safety valve of 10 lbs. weight to the inch. As the steam rose, the gas 
in the boiler was collected and tested, and was found to be only atmospheric 
air — not an inch of hydrogen. Shortly after this he evaporated nearly all the 
water in the boiler, and then left it to cool, with the safety valve open, to 
allow the ftee entrance of air. Next day he replaced the safety valve, loaded 
it with 30 lbs. to the square inch, and forced in a cubic foot of impure hydrogen 
gas. 

He then, by a contrivance, ignited and exploded this hydrogen gas and 
air mixture in the boiler; a puff came through the safety valve, and a small 
steam engine was worked for 42| strokes by it, but the boiler was neither 
buiist nor strained. 
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On inothGr otcoaiou lio waa conducting an experiment which [eqiitrcd the 
Eteum to be kept up at it pressure oC GO lbs. per inch for 36 hours oonseou- 
tivelj, tiut ueing a VBiy tiniall quantity of steam. The boiler wa^ Blled to 
withtatwo inches of the top(10J inohE8 of water) and it was not fed during 
the S6 hours; at tho sod of Ihat period it wra only reduced 4^ ioches, 
and contained G. The feed pump was theu set m motion to 1111 the boiler, 
and although the steam only fluttorcd geutly at the sofetj valve all daj, at 
Cbo very first stroka of the fued water, the heiler commenced to iiiar, the 
engine bounded off with a, higher velocity, end with thi} aocood and third 
strolies of the pump the safulj valvo v^bb forcibly raisedi the steam burst from 
two jolnlH In the top of the boiler, and Mr. It. declares tliat had he not 
quickly opened a j-inch ateum way, ho believes the boiler must have ei- 
piodcd, as it exhibited great spasmodic action. lie did not anticipate auch 
a result, aod the peculiiu- fact led him to reflect aa to the cause. He came to 
the conclusion that the water in the boiler might have attsuied to a higher 
tejoperaturo thaa 380° Tab, — Ihe heat at 00 Iba preasuro— and if so, a rapid 
evapomtion of steam would bo caused when the feed wstec waa aupplied, 
thus suddenly (i^eiieratiuy; a great pressure. He, however, oould not satisfj 
hhoself of this without an experiment M ho required more stoam than liia 
amaJl boiler fumiahcd, he put up two others, side liy sido, in lice with it, and 
placed the furnace under the cud of one of the new cnoa, which we will aid! 
No. 1 ; then the Sues were deflected and paascd under the middle one, 'So. 3, 
llien returned under So. S, and into the chhnnoy. The feed water entered 
No. a only, and passed thence by a pipe to No, 3, and from it by a pips to 
Na 1. The steam was corded by a sinall pipe from each, and was collected in 
a larger one fur use. A thermometer was placed in each boiler through a 
stofSng-box, and dipped low ^own into tlie water. The bdler No. 1, with 
the flimace under it,, hod its steam up in 1 hour ; No. 3 had its steam up in 
1 hour 40 minutes; No. 3 in 2i hours, at which period tho three Uiei> 
memeters indicated 313° — on equally of iicaL At the end of tho first six 
hours the thermometer In No S indicated 360° Feb., in No. a, 388°, in No. 1, 
990*. The bulbs of the three IhemioaieterB were then slid upwards to raise 
them out of tho water, when tho temperature of each ibll to 3B0°— that of the 
steora in each boiler aC fiO lbs. pressure. The thermometers were slid down 
into the water again, and the experiment continned for hours longer, when 
they were examined agiun. The thermometer in Ho. 3 indicated 383°, in 
No. 9, 200', in No. I, 300° Fah. The tliormometers were ogam raised out 
of the water, when tliey all fell to 380°. This, he states, convinced him ol 
Uie rationait of many rayalcrioua steamboat explosions; but his chemioal 
experiments not being Qnialied, he agam restored th(f thermoinetcra, and left 
them Ibr 18 hours longer, On exominhig them again, thermcmoter No 3 was 
standing at SSS°, No-Sat SS8°, and No. 1 at 813°. They were again raised 
out of the water and fell to 380° — the steam in each boiler being ut the same 
pressure, although there was a difference of 37° between tho water in No. 1 
and No. 8. 

From the above experiments Ur. Itadwny deduces tho following concliK^ 
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" Here we have oondusiye data suggesting certain rules to be rigorously 
adopted by all connected with steam boilers who would avoid mysterious 
explosions : First, never feed one or more boilers with surplus water that has 
been boiled a long time in another boiler, but feed each separately. Second, 
when boilers working singly or fed singly are accustomed, under high pres- 
sure, to be worked for a number of hours consecutively, day and night, they 
should be completely emptied of water at least once every week, and filled 
with fresh water. Third, in the winter season the feed water of the boiler 
should be suppUed from a runnmg stream or welL" 

ON THE USE OF HIGH PRESSURE STEAM. 

The following views have been recently expressed by Mr. Fairbaim, the 
eminent English engineer, on the use of high pressure steam for economic pur- 
poses: 

"Taking into consideration the superior economy of high steam, worked 
expansively^ it is quite evident that in all future construction, either of boilers 
or engines, we must look forward to the use of a greatly increased instead of « 
reduced pressure of steam. Indeed, I am so thoroughly convinced of the 
advantages inseparable firom this application, as to urge upon you the neces- 
sity of preparing for greatly mcreased progress, and greatly increased pressure 
in all the requirements, appliances, and economics of steam as a motive 
power. It must appear obvious to every reflecting mind, that steam gene- 
rated under pressure, and compressed into one-fifth or one-sixth the space that 
it formerly occupied, and that again applied to an engine of little more thgn one- 
third the bulk, must be a desideratum in the appliance of an agent so power- 
ful and so extensively used. Look at our locomotives at the present day, 
and tell me whether we are or are not successfully progressing in effecting a 
clearer alliance between the two sister sciences of mechanics and physics ; and 
tell me whether or not the conmiunity is secured equally well from risk, and 
greatly benefited by the change ? Let us calculate, for example, the duty 
performed and the force applied to one of our largest class of locomotive 
engmes, travelling with a train at the rate of 45 miles an hour, and we shall 
find the amount of power given out to exceed that of JOO horses, or as much 
as would be required to drive the machinery in some of our largest factories. 
And why not work our factories upon this principle ? and why not propel our 
largest ships by engines of this description? There is no reason why it 
should not be done, and that with greatly increased economy, by introducing 
a well directed sjrstem of condensation along with that of highly attenuated 
steam." 

THERMOGENIC ENGINE. 

The above name has been given to an arrangement invented by Messrs. 
Beaumont & Mayer, for producing heat sufficient to generate steam capable of 
applicatioI^to practical purposes by mere friction. 

The construction is simple enough. A boiler is made, traversed by a coni- 
cal tube of copper, 80 inches diameter at the top, 36 inches at the bottom, 
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inside uf which a mne of wood of tlio same shape is Stted, raivolDpod in a pad- 
diug of bomp. An oil vessel kmspa tlio hemp cocliuuully lubricated, aod the 
wooden oooe is »o ountrived ns lo jitobs eteadily agaJnBt the inside ol' the cop- 
per, imd to rotate rapidir by mr^aCB □C a crank turned by hnad or lioiBe-power. 
The whole of the lioilijr outside of the copper cone is flUed willi water. 
Thus oDHBtruoted, the macliine, with 400 revolutionB a minute, raskua 400 
litiea* of water boE in about three hours by the mere eOect of tl^e IHction of 
Uie oiled tow against ttio copper. Whon onoo the boiUng point is reachodi it 
may be maintamed for any length of time, or as long as the moToment is con- 
tinued. It is quito easy to keep the steam in the boiler at a pressure of two 
atmospheres. 

SIKMKNS' REQENEnATITE ENGISE. 
The following is a description of Siomens' RegoneradTo Enf^e, as given by 
llie inventor at a late moeliog of the Boyol Inslitution, London. The engine 
described was the result of experiments instituted to endeavor to produce 
on engine as for as posaibhs a practical application of the dynamic theory of 
heat. After giving a sketch of the^raduol improvements in thq application of 
steam as a source of power from the time of Hero to Watt, and allud- 
ing to the rosearohos of Joule, Thomson, and others on heat, he proceeded to 
consider the identily of lieat and meohonical force, to which end their researches 
lead. He supposed a hammer suspended in f^uo, without any iriction .on its 
bearings, to EUl on a perfectly cloatio anvil, and wliioh would rise lo precisely 
the point from wliioli it started. If a piooo of copper wore placed on Uie 
anvil^ The hammer would cease to rebound, the copper becoming the recipient 
of its force. Let now a machine he applied to raise the hammer to its llrst 
position ; lot it strike the copper any number of times i and let tlie copper bo 
turned on the anvil, and made to assume the same shape at the end of the 
operation as It had at the beginning. In this cose the sole expression of the force 
which hns been used to UH the banuner wlU bo found in tlie beat whk;h has 
been conftrred upon the copper by the repeated blows. If it were posable to 
use the heat thus produced as the motive power of the machine which lifts the 
hammer, a perfect dynamic enghie would be ohtoinod, and such an anf^e 
would consume only oce-Iourtoenlb part of tbe fuel required by a perfect Boul- 
ton it Watt's condensing engine. Ur. Siemens then oxphilned in detail the 
engine of which he was the inventor, Tlio prineipnl parts ore tlie foUowing, 
viz. — 1. A cylinder termed the ilF^enerofor, having a piston moving in it This 
cylinder, into which the steam &am the boQeris first admitted, is connected at 
the top with — a. A cylinder of cost Ifna, of pecuUar ftirm (the end of which is 
oxposed to the direct action of the fire, but the lemporaturo of which Is mode- 
rated by the proxunity of tbe boiler), indosing another open cylinder, which 
also eont^ns a piston. Tlie regenerator is.conncctod at the hottom with an- 
other cylinder, exactly rfmilaitotho preceding. Those two are the Working 
Onltn^er), 8. An apparatus termed a Rfspirahr, disposed around oadi work- 
ing cylinder, being the communication between the cylinders and the rogcne- 
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rator. The respirator consists of a number of layers of wire-ganze, or metal 
plates, which become highly heated at one end from their proximity to the fire. 
High-pressure steam being admitted into the regenerator, passes through the 
respirator into the working cylinder. Arriving there in a highly-heated and 
compressed state it raises the piston. Becoming cool by expansion, it again 
passes, 'into the regenerator, at the temperature of saturated steam and of 
atmospheric pressure. Being pressed back into the working cylinder after the 
piston has recovered its return stroke, it*is mixed with a small additional 
amount of steam team the boiler. It thus recovers its tension, and agfun 
expands and becomes heated in the working cylinder. Although high tem- 
perature is resorted to in this engine, alf its working parts are of the ordinary 
temperature of saturated steam. Mr. Siemens stated that this engine would 
consume much less fiiel than Watt's, and that several engines had been 
erected in France, Germany, and England, which had hitherto worked very 
satisfactorily. 



RECENT IMPROVEMENTS IN STEAM, ENGINES. 

Stevens^ Improved Steam Boilers. — A patent has been recently granted to 
J. Lee Stevens, a well known English inventor, for an improved combina- 
tion of the parts of a boiler by which air is to be more advantageously 
applied and combined with the products of combustion; the boiler is formed 
with a water space above the furnace, and above this space there is a return 
flue through which the products of combustion pass to a chamber called " the 
igniting box." From tliis chamber the tubular flue passes to a chamber flue 
at the opposite end of the boiler. In front of the " igniting chamber" there 
is a double cover pierced with holes through which streams of air pass, to 
mix with the products of combustion before they pass through the tubular 
flues. 

New Method of Stopping Steam Engines. — Mr. Dugdale of Paris, France, 
has invented some improvements in the construction of locomotive enghies, 
applicable in part to marine and stationary engines, which relate to a novel 
mode of stopping or retarding the progress of locomotive steam engines. In 
efiecting this object, the steam is converted from a propelling to a resisting 
medium, and thereby suddenly presents an elastic obstruction to the advan- 
cing piston in the steam cylinder. Over the steam ports of the working 
cylinder a slide valve is applied, composed of iron and steel plates attached 
together, the steel face being to receive the ordinary brass cut-off and supply 
valve, and the iron face lying dose to the planed face of the steam ports. 
This intermediate valve is so arranged, that when the break is required to be 
put into action, it shall slide on its seat, and intercept the passage of the 
steam to the exhausted side of the piston, and permit the steam to be sup- 
plied to the opposite side. A cushion of steam will thus bo opposed to the 
advancing piston, and if displaced by the impetus of the engine acting on the 
piston, a similar obstruction will then be offered to the other side of the piston 
as it advances, and so on until the action of the engine is suspended. This 
composite valve the inventor prox>oaes to apply to steam engines generally, 
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uang it moroly as a valva seat, whidi, whou worn, may be CBadllj replaced, 
aad at llltle cost. 

neating Oia Rderier of Sleant Oytindiri. — The Giasgoia Praetieal Jfef/wNiW 
Journal gives a well uttefitMl cusa serviug to illuatralo tlw \itilitj of tlie 
"jatikBt" fomierlj uaed to Burround tUo oylindpr witb fiteam. A large 
engine tried alternately with and without steam in the " jaclcet" required bu( 
twenty pounds presaure to perform in tba first nainod cose the some Ittbor as 
required twen^-five pounda in tbo seoond. 

Improved Paclcmg Jbr ilm Slide Vdliiis of Marine Engines. — Thia Improved 
packing Is the invontian of Mr. Robert WaddoU, of Liverpool, for Beveral 
jcora chief cugiueer of the Aftica, and other veasels of the Ciinard line oT 
Atlantic Bteamcrs. In tbese vessels, and generally in the lai^e English sltuun- 
en, the D alide Tidvo is usod fur supplying the slcam to tbs cyliDdera; tha 
Interior of the TalTe botwocn the ports of the cylinder communicatee 
with the boiler, and the steam esospea to tlie coudenaer beyond the «nd 
of the valve. Tbo valve in ordiiuirilj pocked with a smgle strip of pack- 
ing nt tbo back opposite each port of the cjlindar, to prevent the steam blow- 
ing through into the condonser ; but with this arrcmgement, the total pres- 
sure between the valve and the port loces, on which it slldea, varies Dvm 
JMthhjg to several tona in the largo onginos at difforent points of Iho stroHe. 
The result ia an uneqaal wear of tlie two edges of tlie port, which have 
been worn so much out of level In a single ^oyago across the Atlantic and 
back, as to cause serious leakage of steam into the condenser, and much 
trouble in the repairs. The new plan of pueking consists ic employing two , 
etripa, instead of a single strip, oue opposite to each edge of the poi t, a &ee 
oommunication being maintained between the port and tha apaee betneen the 
packinga. By this means the valve is perfectly balanced, and the preemre 
between the rubbing fiioes is reduced to merely the amount requinjd to 
prevent the steam blowing througb, causing a great reduction in tlie wear of 
tbe thces. Tho new mode of pocking is applicable also to single stkio valves, 
and has been tried Ihr more than a year in the Columbian, with eomplete 

IIoHjontal Cylinder Engina. — The horizontal single cylinder eni^e is 
guning gl'otiDd In EiuYipe on tho double cylinder vertical engine. At one 
tbne, the groat objection to horixontol engines was the excessively unenui^ 
wear of tbo piston upon the lower side of the oyhnder ; but owing to the 
oocuraoy with which pIstouB ore now made, the wear and tear upon uylindera 
is greatly reduced. In France tho consumption of coal per horse power, In 
the most common steam engines, ia very low — only about three pounds, and 
the makers of them guarantee that they will not exceed that amount. The 
steam is used at about CO lbs. pressure on tlie square inch, and is cut off at 
one-tUUi of the stroke ; and, so far as economy of Ibel go«a, they ore equal to 
on engine with two cylinders, the one for high pressure, and the other for 
expansion — the well known Wolfe principle. 

JViniJ Safely Rifia. — The following is a desoripljon of a new safety valve, 
recently brought out in England. A small cylinder, occupying the place of 
the common safety vulve, U bolted li> the top uf the holler, "nd It hiis n small 
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flaoge on its tt^ canTing a standard on whidi is secured the end of a leyer 
woridngonapin. In the smaQ cylinder there is a padced^ston, having its rod 
eoonected to the lever m^itioned, a short distance finom its jointed end. This 
Isfver is extended horizontaDj forward, and its other end secored to a spring 
balanca There is a smaQ chamber in which there is a phmgeryalYe inserted in 
» vertical tobe passing down to the bottom ofthe boiler and open to the water. 
The rod ofthe valve is also connected with the lever mentioned. This valve 
covers tiie month of a bent tube, which passes down into the fire box. The 
qpring balance is set at the pressure to be carried — 60 or 80 lbs. — and the valve 
then coven tiie tabe leading into the fomace. Whenever tiie pressure in the 
b<»ler on the small piston exceeds that at which the spring holds it down, the 
^ston win rise^ and also the valve which covers the mouth of the tube leading 
to the furnace. The superincumbent pressure of the steam then forces tiie 
water in the boiler through the tube into the furnace, and extinguishes the fire. 

hnprovemeni in the Construction of {he Governors of Steam Engines, — ^In the 
ordinazy steam engines, no provision is made for the control of the engine in 
case the governor becomes suddenly inoperative. I^ by reason <^ its driving 
belt or gear giving way or by oth^ accidental causes, the governor is stopped, 
it leaves the throttie-valve wide open, and the steam full on the enguie. An 
increase in the speed at once takes place, which often results in doing much 
iDJaiy to the machinery. An invention by John Tremper, of Philadelphia, Pa., 
has for its object the detachniBnt of the governor entirely firom the valve the 
instant it becomes inoperative, and at the same time to dose the valve by 
means of a spring or weight applied for that purpose, and thus stop the 
engine. Another object is to regulate the movement of the valve ^^vshile the 
govemOT is in operation. 

Unproved Engine Oormedionfbr Transmitting Motion to Shafts. — An invention 
fbr effecting the above purpose, by Thomas Doyle, of New York, consists 
in tlie airangement of two beam engines in line with each other — that is to 
say, with tiiehr beams in the same plane — ^and with the cylinder ends of the^ 
engines contiguous to each other, and connecting their piston rods or beams 
by an intermediate beam. By this means the two shafts which are parallel 
with, and at some distance from each other, are caused to rotate at a imiform 
ap&ed. The main object of this invention is its application to drive two pairs 
of paddlQ wheels to propel a vessel, but it may also be used for driving two 
parallel shafts for other purposes. With the above method of connecting the 
engines, the cranks of the two shafts are always kept in opposite positions, 
and when one piston is descending the other is always ascending. This 
mode oi connecting the engmes appears to form a simple and effective arrange- 
ment for driving two shafts, to which it causes the power to be transmitted 
eq;aally, if the resistance be equal, or always in proportion to the relative 
amount (^ resistance. 

Padding Pistons for Steam Engines. — ^An improvement, patented by J. W. 
Pettis, of Hillsdale, Michigan, is intended to enable the engineer to tighten 
the paekmg of the piston, without going to the trouble of removing the 
cylinder head, and various other appurtenances. This is done by making 
the piston rod hollow, and passing a solid rod down its centre to the 
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pSetOB head. The packing is metnJlie ; witMn the head itra Ibor ansa, 
OOtUMcted hj joints at one end witli tlio packing, nud at the other with 
the oentral rod beGDre named ; bj rai^g or lowering tlie rod, tlie pncklng 
will be loosened or tightened ; the eogiaoer, therefore, when lie deeu^s to 
more the packing, merely turoB a not at the top of the piatun rod. 

Jmprovei Slide Vaive for Sleam, Snginei. — In lliia invention, by E. D. 
Leavitt, Jr., of Lowell, Mass., the back of tlie valve ia Sttod to the cover of 
the aleam clieet, between which imd its eeut it works eteam-tlglit. Tlio 
improvement consists In a oert^n method of compeuaaliing fur the wear of the 
valve and the two faces between which it works. There is an orrangenient 
whereby the valve is more perfeelly balanced than bj tbo ordinary method. 
The valve is made tapering in a transverse direction, but in a longitndinal 
direction its two Sites are parallel Sy thus tapering the valve, one of its 
^des is caused to have a grealer area than the other, and the steam, by 
• exerting a greater preosure on the larger area, tends to force the valve bet 
the Ikces in which it moves, aiid thus keeps it always tight. 
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A%iff Condm/KT for Marine Sleam Soilers and Farjutaa. — James Biden, of 
Gosport, Englaod, has obtained a patent for feeding freah water to marine 
eteam boilera, wliicli water be obtains by the condonaatlon of the ateom after 
it has been employed in the cyliudera of Ihe engines. This he cairies into 
effect aa follows : Ho lead^ a. pipe from the cylinders into the water outade 
oflhe ship at one side, and after carryhig it round the atem of the vessel, he 
causes it to eati^r tlie veesel at the other aide, and open into a rexerveir in the 
hold of the ship. A pipe opens l>om the reservoir to the atmosphere, to allow 
any uncondensed Bteam to posa off. As the ateom fVom tlie cylindcra possea 
through ilio water of the ocean outside of the ship, it becomes condensed, and 
the fVesh water thus produced flows into the reservoir, &om wluidi it ia 
pumped into the boilers. This invention is really an outside condenser — the 
ocean being made the grand cooler. The condenaer pipe mual be set on 
an incline, to allow the condensed water to flow into the reservoir. 

Duppa'a Furnace. — An improvement by Thomas Duppa, of Fraooe, con- 
tists in arranging and combiuing several upright cylinder boilers in a circle. 
Each boiler has its fiimBoe at the lower end. At the upper part of each Ore- 
box a aeriea of tubular Suea rise to tbe upper part, where they conununioate 
witll a chamber wliich is surrounded with the steam in the upper part of the 
boiler. Tlio heated air and products of combustion then paas down fVom 
each boiler to the outside of a cyhndricol vessel, into which tlie steam Drom 
the series of boilera ia conducted, then they pass off to the chimney. The 
object ofthia arrangement of boilera la to superheat tbe steam, and eoonomlze 
horizontal space, by employing a number of vertical bolliira instead of 
horizontal ones. 

Eafely Boiler Apparatus. — The following is a description of en arrange- 
recently brought out in England for preventing explosions in steam 
boHerm The apparatus conaiBtii of an elbow-pipe, mnnecting the flirnaoe 



MECHANICS Aiay USEFUL ARTS. 51 

with the side flue ; it is fixed just below the water level in the boiler, but 
may be fixed at any elevation, or in any position requisite, and can be 
applied to any kind of boiler, as an opening into a side or centre flue is all 
that is required. The pipe is perforated with a number of holes, half an inch 
in diameter, so placed as to be subject to the immediate action of the furnace 
fire. In these holes are metal plugs, more or less fusible, according to the 
working pressure of the boiler. The moment the water in the l>oiler, from 
neglect or otherwise, is below the level and leaves this pipe bare, the heat 
fixnn the fiimace acts upon the plugs, which melt, and the steam, oozing 
through the holes, immediately reUeves the pressure in the boiler and ex- 
tinguishes the fire, thus preventing the possibility of an explosion. 

Snvohe Consumer for Steam BoUers. — ^Mr. J. L. Jefiree has scoured a patent 
in England for pladng at the back of the fire-box of tubular marine boilers 
hollow flattened pipes, which communicate, through air flues, with the 
atmosphera These tubes become hot and heat the air which flows in to 
mix with the smoke fix)m the flres, thus supplying it with sufficient oxygen 
to promote perfect combustion and consume the smoke. It is applicable only 
to steamers using bituminous coal. 

PreveniAon of BoUer Incrustations. — An invention by Thomas Sloan, of St 
Louis, consists in providing a tank or vessel, the upper part of which is in free 
communication with the steam space of the boiler, and the lower part with 
the wat^ space thereof The vessel is furnished with a certain arrangement 
of pipes and other appliances, by \i^hich the feed water is4ntroduced near the 
top of the said vessel, and caused to descend in a thin sheet through the 
steam space. During this transit through the steam, the water becomes 
heated to 313°, at which temperature the mud and other impurities separate 
and &11 to the bottom of the vessel, which is cooler, and there remain, while 
the purer water above is fed into, the boiler. The purifying tank may be 
cleaned of its deposits without trouble, . as often as required. We are 
informed that tiiis invention renders Mississippi river water so pure, before it 
reaches the boiler, that scarcely any trouble is experienced from incrustation. 
— ScienUfic AinerumL 

PBESSURE OF STEAM IN BOILEES. 

A pamphlet has been published in England, by Mr. Anderson, the well 
known machinist, on the management of steam boilers, in which he says that 
the pressure within a boiler is greater than is generally supposed. With a 
pressure of 50 pounds per square inch, it amounts to 7200 pounds on every 
part of the surface exposed to the steam, amounting frequently to many 
thousands of tons in the boiler, thus accounting for the enormous havoc made 
by explosions. The joints are weaker than the solid parts ; good solid plate 
will withstand from 66,000 to 60,000 pounds per square inch of scxitional 
area — ^the joints will give way at about 34,000 pounds, which shows the 
importance of seeing that the rivets and other fastenings are always in sound 
condition. Mr. Anderson divides explosions into four classes, viz. from want 
of strength, deficiency of water, heating o£ plates, and the variety of other 
dicumfitanoefi. 
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G0IJJ8 APTOMATIC BTEAU HBATINO APPABATDS. 
Thero Laa recenUj been Introduced into flie Irving Houae, Now T( 
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wamiing apporutus, tbe invention of Mr. S. J. Gold, of New Hkvcd, wMdi 
involves a ouw method of managing the. boiler and alsoof diBpenaingthe heal 
to tbe aportmenta. In parting with its heat steam changes Into water, and 
proviaioa is mude (br allowing the water to trickle back to the boiler from all- 
pai^ or the building without djfflcully. 

We wUl deeoribe each portion sepiuately, and first the OiUlomeitio or self- 
relating boiler. The uab-pil ia doaed by a tlgbt-Stting door, and oil the 
Eur allowed to enter is drawn in through a tin pipe some Ibur or five inches in 
diameter, Tbe pipe Is crooked. It first leads up nearly to the ceiling, next 
descends nearly to the sarao level as that of the water within the boiler, and 
then aaceads again, leaving the end open. A conuoction ia made by b smalt 
pipe &om tbe lower bend to a point in the boiler somewbaC below the proper 
wat^r level, and tbe moment the pressure of the eteom becomeB auffident to 
fbroe the water up and fill the bend of the air-pipe, the draught is entirely 
stopped. As Uioolly operated, the bond is partially filled, and every fluctua- 
tioa of presBute is followed by a change in the draught, wbioh by chsoking or 
incireflsing the fire restorea it to its proper condition. Water may be poured 
at any lime In the open end, and It Immediately pnsaeG through the small 
pipe into the boiler. The coal is supplied to the f^jmaee in the usual manner 
about two or three times a day, and if by any possible carelessntas, such as 
leaving the asb-pit open, too much steam ia genoralod, tlie only effect will be 
to throw out at the open end of the air-pipe first a quantity of water, aod 
then all the ateam whioli ia generated. 

The steam, thus uniformly maintcuued at the very moderate preE«nre of 
one-half pound or less per square inch above that of the atmosphere, Is oon- 
veyed in pipes of Hum ono to two inches in diameter to all the apart^nenta or 
hglH to be heated. In each room is placed a " radiator," any portiixi or the 
whole of which may be made to diHiise heat like a stove, but with lew inten- 
sity. These radiators consiat of broad flat platee set on edge and supported by 
indentations and rivets. Each is perhaps feet long, 3 {6et liigh, and half an 
inch thick. The heat is adjusted by hand. There are two cooks at the base 
of eacb radiator, one couneeting witli the steampipe and the other with tbe lUr 
of the apartment. By opening both tho steam drives out the air and fills the 
whole of the thin spaoo ; but by dosing the eir-cock at a proper moment a 
quantity of ah', may be retained which by its greater apeoifio gravi^ fills the 
lower portion and only allows tbe upper parts to be warmed. If less beat 
be required, tbe steam-cock la ebut and the oir-cack opened, and in this 
condition, aa tbe atcam gradually condenses, air is drawn in lo any extent 
desired. 

The addition of a small cock to pomiit tho steam eontiauaUy to escape and 

mdsten the air of the apartment, would probably be a valuable improve- 

and with this or some similar means of regulating tbe byprometrio 

ditlou of tbe vital fluid, the apparatus would be nearly all that could k 
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FACTS IN BAILBOAD MANAGEMENT. 

The following &cts regarding eight of the principal railroads of Massachu- 
setts are developed by the recent reports to the Legislature of that State : — 

1. The cost of passenger transportation is 1.062 cents per passenger per 
mile. 

d. The cost of merchandise transportaiion is 3.095 cents per ton per mile. 

3. In passenger transportation $41 98 per cent, of the receipts therefrom 
are absorbed in expenses. 

4^ In merchandise transportation $89 52 per cent, of the receipts therefrom 
are absorbed in expenses. 

6. The expenses of railroads are almost invariably deterfhined by the 
weight carried over the rails. For instance ; The Eastern road, upon whidi 
passenger traffic predominates, is operated at an expense of $3,670 per mile 
of the length of the road; whilst the Lowell, upon which merchandise traffic 
predominates, is operated at an expense of $12,478. 

6. The cost of renewal of iron upon railroads is an infallible index of the 
magnitude of expenses. For the preceding reasons, the cost of that item on 
the Eastern road is but $390 per mUe of the length of the road, while upon 
the Western it is $1,390. 

7. Of the expenses of railroads, thirty per cent, is absorbed in mainte- 
nance of way, or road bed; twenty per cent in fiiel and oil; twenty per 
cent in repair of engines, tenders and cars ; ten per cent, in special freight 
expenses^ and the remainder in passenger, incidental and miscellaneous 
expenses. 

8. The weight of the engines, tenders and cars upon passenger trains is 
nine-fold greater than the weight of the passengers. 

9. The weight of the engines, tenders and cars upon freight trains, is 
89arcely one-fold greater than the weight of the merchandise. 

10. For cheapness, railroads cannot compete with canals, in transportation 
oi heavy descriptions of merchandise ; the cost of carrying merchandise upon 
the Erie canal ranges from two to sixteen mills per ton per mile ; whilst 
upon several of the principal railways of New York and Massachusetts the 
ooet of carrying merchandise ranges from thirteen to sixty-five mills per ton 
per mile. 

COAL BUBNING LOCOMOTIVES. 

Mr. D. K. Clark, author of the valuable treatise on locomotives known as 
" 01aik*s Railway Machinery," states, as the result of recent experiments on 
English railways, that the perfect combustion of coal and the consequent pre- 
vention of smoke in locomotives can be secured by the adoption of very 
simple means of equalizing the temperature. He employed fire bricks, which 
serve to absorb the heat when in excess, and give it out when, by reason of 
a ft^ah supply of fuel or otherwise, the temperature of the smoke was too 
low. A pUe of fire bricks through which the products of combustion must 
pass was deposited in a combustion chamber joining the fire box and t^' 
tubes^ and the hind compartment of the fire box was also arched over ^ 
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fire liricka. This a known aa Beattie'a ayslem, and he urges that it is com- 
pletely BUPCeBufUl, and that it raises the cffldency of oonl to an equality with 
coko, pound for pound. Tlio fire brick liuiag in tbe back aide of the lire box 
would seem neoossarilj to provont tbe generntioD of an eqael umount of 
steam in the same time, but the pprfbimanco of the engina us given in tbe 
recordeii experimeuts eeetoa to Imve boea very nearly or quite equal to the 
arerage of locomotives burning either of the more combustible fbelB, coke oi 

RAILWAY IMPROVEMENTS. 

LoTU/hridge's Self-acting Car Brake. — Mr. Willinm Lougbridge, of "^ 
ton, Meryhicd, ia tiio inventor of a method of stopping a, train of cars at the 
will of the engineer, radically different fhim any <k the eoverni invcutions fbr 
tbe purpose heretofore described. Tbe cars ere stepped by tba Iriotion 
of tba orcUnary braJces, but the power actuating them is derived directly 
ttom a, drum ^aft on tbe locomotive. Iliia aball, or mtber t> pulley keyed 
thereon, is preaaod into contact with the (lange of the driving whsels, and is 
thus compelled to revolve and wind ap a etout chain running tbo length of 
the train. This chain applies the brakes of all the cars. To prevent pulling 
too Beverely, and fracturing some portion of the mochonism, provision is mode 
lor limiting the extent of its action by causlug it to release its hold of the 
driving wheel so aoon as a certain portion of the cliain la taken up. The 
point at wMoh this unshipping movement comes Into play is previously 
arrangBd by the engineer, so that however excited in view of dangor, or coro- 
luBB and bungling, be cannot endanger the integrity of any important port. A 
Bomewbat ingenious arrangement is adopted for causing one continuous chwi 
to supply oil tbo brakes. A stout lever, some three or four feet long, ia hung 
under each car, and provided with aheavos or pulleys at each end, around 
which the chain makes a curve like the letter S, ond conlinuea on to the next. 
Wbeo tbo chain is pulled by the windmg of the shaft, this lever is moved by 
tbo tousion, and fbrcea the brakes Into contact with the wheel 

Safety AUachmeid to City Cars. — Ur. C. Maban, of 'Washington, D. C, baa 
recently patented a device Ibr removing obstructions from l>efore tbe wheels, 
and thus to prevent tbe possibility of crushing any unibrtunate chiU or adutt 
who may loll in a dangerous poaitlon beneath the Car. It oonslsts of a plough- 
like attachment on each brake which, by tlio aid of a pomt travelling in the 
groove of the mil and provided with two small wheels, one placsd Jiori^oo- 
tally and one vertJcaJly to diminiah tbe friction, throws out with a kind of 
plough-like action every obBtacle of whatever nature. In a trial recently mode 
in New York City, the effigy of a man wna made up of heavy material so as 
to weigh ISO pounds, and repeatedly tluuwo in various positions upon tiie 
track, but was in eveij instance quietly removed williout injury to itself or 
tho apparatus. Stones of various sizes were also placed in.the grooies and 
"e removed with the sarao ease. 

Railroad Car Springa. — India rubber came quite rapidly into use fbr car 
springs a few yean ago, but nppeora now to be going into diadivor. Vage- 
tablo gum ia not tho thing ; it ia too lively, and dances a car about too much' 
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it is short-lived — becoming dead or crushed down to an inelastic mass in a 
little over a year ; it is liable to accident from cracking or bursting open, and 
it freezes stiiSf when it is needed most, when the track is rigid with frost, and 
when the rails, wheels, and axles are brittle as pipe stems. The single 
elliptic spring, steadily used in England, and the double elliptic, frequently 
used in our own country, are free from most of these objections, but are more 
expensive, and occupy more space, as they require to be of considerable 
length. The friction of the plates of steel upon each other prevents the 
occurrence of the repeated boundings observed with the gunmiy supports ; 
and, although slightly stiffer and brittler in severe cold weather, the difference 
in this respect is not practically appreciable. The volute spring recently 
patented and introduced by Mr. F. M. Ray, of New York, appears to com- 
bine all the qualities desfred in a very high degree — ^b§ing a stout steel ribbon 
coiled up into as compact a form as a rubber spring, and possessing the fric- 
tional quahties desired in the very best degree. The pressure comes upon 
the centre of the coil, and tends to push it tlirough — an action which not only 
brings into play to a proper degree all the elasticity of the metal, but, by a 
happy coincidence, tends to bind the coils of steel together, so that the fric- 
tion increases with the load. This action, also, by constantly tending to coil 
the steel tighter when the strain is apphed, humors the nature of the metal, 
.which, having its particles compressed, or "upset," on the inner side of each 
coil in the act of manufacturing the spring, would be soon broken by any 
force tending to straighten the same. A form of volute spring has also been 
used to a limited extent for some time in Great Britaui ; but the American 
form is imderstood to be far superior in the form of the ribbon, wliich is 
swelled in the middle, instead of flat, before winding up, and in the provision 
for equalizing its action by allowing it a partial support under its base as 
the load is increased, so that its action is pretty nearly the same under all 
loads. 

Improved Railway Apparatus for Ascending Grades. — A gentleman of the 
name of Henfrey has taken out a patent, in Piedmont, for a very ingenious 
method of carrying railway trains over Mont Cenis, or any other similar 
mountain pass. A railway, of the usual description, will be laid down in a 
direct Une from the bottom to the top of the ascent. The acclivity in the 
case of Mont Cenis, will be from one in ten to one in twelve. Between these 
two rails a canal is to be dug, three feet nine inches in width, and about 
thirty inches in depth, which is to be lined and made completely water-tight 
with iron plates of the description called by engineers " boiler plate." The 
motive power to be employed is a stream of water, about a foot deep, flowing 
—or rather rushing — down this canal. It is clear, therefore, that an abun- 
dant supply of water on the sununit to be readied is a necessary condition of 
the scheme. Mont Cenis, however, affords every facility in this respect. On 
the outside of the railway another cogged rail will be laid down on either 
side. On the arrival of the train at the bottom of the hill, the steam engine, 
which has so far brought it on its journey, will be exchanged for a machine 
of a very simple and far from costly construction. In the middle of a frame, 
about the size of an ordinary steam engine without its tender, a water wheel 
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adapted to the Rbove-describod canal, will be flxed, hoTing a diameter of 
twelvs feet. Od tbe some axJa wUI bo fixed two cogged wUcelB, to work in 
the cogged tbIIb, of six feet djimicter. 'With tliis apporatua it Beems dear 
tbat tbe descending stream must force the water wbeol to make reTolutions 
towurde the top of the bill, and to can; round with it the cogged wheels in 
the same direction. As the diameter of these is to be imTr that of the watsr- 
wheel, the rate of ascent will, of course, be half tbat at which the diameter 
of the water wheel moves. It is calculated that the latter speed will be ten 
miles on hour, and the fbrmer therefore five. It is (urther calculated, tbat a 
machine of these dimensions will carrj up the proposed acchvJty a weight of 
il-om flfteen to twenty tons, cr say from sixtj to eighty passengers, Bhoold 
it be required to transport a greater weight, as man; other such engines may 
Ibllow each otlier, at hitorvals of 100 feet, as may be reqiured. Keckontng 
the ordinar; present rate of trarolhug up the mountain at two miles and a 
half an hour, and considering that the direct rail will, between tbo bottom and 
the top, CraTerse a space not more than half the length of the wuiding post 
road, it will be seen that the aacent will bo achieved in one quait{.'r of ^a 
time now occupied. For the doKml, the water wheel, moviog through and 
against tlie stream, will act as a restraining force to moderate and r^ulate the 

Jmprovemeni in Ifte ifanti/act^ure 0/ RaHroad Raile. — Mr. W. Baylon, of. 
Slaflbrdshire, England, has patented a liigbly Important improvement in the 
manufiicturB of T r^s, by which it is claimed tiiat the base, or llaoge, of the 
rail may be made at once from ordinary puddle iron, mstead of from re-heated, 
as at present ; or by udng the same quaUty of iron as is now employed, the 
rail may be made with a much deeper web and wider flange than is now 
attainable, while tbe loss frooi cutting up rails with torn Jlanges, patching, Ac., 
is wholly avoided. Forthis purpose diO'erently shaped grooves are employed 
in the rolls, both rougliing and linisbing. The pilo, in passing through tbo 
rolls on its flat, is made to present on both its upper and lower surlaces 
(which are subsequently to become the head and flange of tlie rail) a hollow 
and concave, histead of a plane and straight surface ; which hollow concavity 
is filled up by tbe iron displaced from the throat of tiie rail in flnishing it on 
its edge. A much more regular draugbt is tlius obtoioed, and all danger of 
ripping the Range avoided. 

liailwa/y Whcrls. — S. Sudbrook, of London, has recently obtained a patent 
for an invention which consists in forming the periphery or outaido edge of 
railway wheels with wood, farced and pressed mto and between suitable 
plates and chambers in such a manner ta to form a very hard and compact 
sur&co, with the end of the wood so placed oa to run on tlie rail ; it is the 
same application of wood to the tread of railway wheels tliat lias been apphed 
to the bearing boxes of shafts. 

Iron Stock Ra^ay Chair, — Mr. Stephen Heed, of Knglaud, has directed 
his attention to tbe construction of iron railway choirs and sleepers, to be 
substituted for wood. In lieu of only a 4-inch bearing of the ordinary ndl 
upon tiio sleeper, the beariniK is Increased to 91 hicbes, with permanent sta- 
liilit;' so insured at the joints, that tliree chairs are enabled to be fixed instead 
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of (bar, now reqriiTed, according to the old method. Mr. Reed's block chair 6t' 
oast iron siffeads so as to occupy a resisting sur&ce of 462 inches saperfidal, 
being 23 inches long by 21 inches in breadth, -f in. in thickness, and turned 
np with a margin -f in. high. The boss which carries the chair is hollow; 
the sideB and brackets are f in. thick; the 21-inch bearing is ^ inch thick. 
The weight of the joint chairs is 1 cwt 1 qr. 7 lbs. each, and that of the inter- 
mediate chairs 1 cwt. qr. 26 lbs. The weight and size, however, can be 
modified according to circumstances. This system requires neither spikes, 
tie-bars, wood pins, nor screw bolts. The permanent way may be made even 
c^sand in the absence of ballast, and the chairs, once imbedded, will continue 
firm and undisturbed in wet weather, or during frost or thaw. By a judicious 
arrangement of the permanent way, and the formation of a bed of sand below 
tiie sleeper, all rigidity is removed, and a smoothness of transit is afforded for 
liie trains, which very considerably tends to the diminution of the tear and 
wear of the rolling stock. Time has tested the value of this mode of construc- 
tion, it having been extensively used in the north of England., Timber laid 
lines require re-laying almost periodically, and although the cost of the iron 
(diair in the first instance may be greater than wood, on the ground of dura- 
bility, the advantage in the long run is with the iron sleeper. — London Mining 
JimmaL 

New Girder Rail — ^A new girder rail has been invented by Mr. "W. B. 
Adams, of London. It is similar to the ordinary one, but two inches deeper, 
being seven instead of five inches. There is a flange at the top and bottom, 
and on each side angle brackets, one side of which fills up the space between 
the flanges, secured to the rail by bolts, the other extends outwards, forming 
A sort of longitudinal shelf at each side, level with the ballast, so that when 
packed, all that is seen is two and a half inches rising above the brack- 
ets. These form a secure bearing of thhteen inches wide. The ballast is 
packed from each side, and thus secures the permanent way. The gauge 
is kept correct by the h)ds, about nine feet apart, no wooden sleepers are 
employed, and the entire rails and appendages, consisting of rails, brackets, 
bolts, and tie-bars, are of wrought iron — ^the whole, when complete, forming 
one compact mass. This rail is expensive at first, but is said to be the cheap- 
est in the end, enduring longer and requiring less repairs. 

Ckist Iron Sleepers for Railway s. — An improved cast iron sleeper, the inven- 
tion of a Mr. H. Greaves, of England, has been applied with success of late 
on many of the English and continental railways. The form of the sleepers 
18 semi-spherical, which thus admits of the smallest amount of metal for a 
given strength. Those intended to receive the tie-bars are cast with an 
opening through them, and the ties have but to be keyed to secure the rails 
firmly at the proper distance apart These sleepers, by this method of t3ring 
them, are suitable for any gauge, and allow of the rails being laid with 
remarkable fSacility. The chairs to receive the rails are so formed as to allow 
of the removal of a defective or worn out rail, without disturbing the sleeper. 
The oscillation of rails causes the wear and tear of locomotives and cars, but 
these sleepers are stated to preserve the rails perfectly firm, and as not bcmg 
Hable to spring like wooden ones. As these sleepers have a broad base, they 

3» 



(fiB ANNUAL OF BCIENTIFIO DIBOOVEEY. ^^ 

tend to impart solidity to the whole track. The rails are tajtieiied in the chairs 
witli wooden keys ; eacli sleoper weigbs 100 Iba., ajid is biiriod a conBidor- 
alile distanco in the ground, which, with ila great hroodlh offiurllioe, tends to 
prevent all lateral motioa. 

Eteludi'ig Doit from Cart, — The following is a dsTice of Joseph Woodi of 
Jersey City, N. J., for excluding dust IVom nulwHj cars . Ho inolOBoa all the 
open apace below tlie oar witli latljce work, arranged like the hittioes of com- 
raoQ Venetian blinds. The indoaure extends from tlio bnse of the cor 
down as near to the ground ns safety penuite, the wboels, ka., being coverod 

The inventor alleges thai the dust lb raised by the air which rushes Ln to 
fill the vacuum occaaionod by Che rapid passage of the car, as it aweepa over 
the sur&ce of t)ie ground. It U ^ao said, that thD lattico-work serves to 
oauae a suction (rom both sides inward, Underneath the oar, and that the two 
currenlB of air, when they meet, unite, and rush backwards to tlie roar end of 
the train. The dust, aa (oat aa it rises, is thus drawn in beneath the curs, 
canied bock, and dischargeii at the roar. The improvoaient is applicable, at 
very small expense, to all of the ordinary passenger cars, 

EaUviay Night Sigru^. — The following Iroprovemont In night aignala hoa 
boen introduced on the South Wealera Kailroad of England. Two lights, one 
red and the other white, are to be flied lo an arm at a certahi dUtanoe fl-ora 
ooch other, end at a certun angle, and to be connected with Che axle of one 
of Che wheels of the last carriage of each night tndn, and caused to revolve b; 
the motion of the train. The speed at which they turn will bo governed by the 
speed of the train, which It will also indicate, to warn and guide the drivers 
of trains coming after. The present lights on r^way cairingos con at a 
distance bo scarcely distinguished Ihtra fixed hglits, and it is impossible at 
times to guess, until a ccUiaion is imminent, whether the light seen ahead is 
Che one attached to the Hrst or last carriage of a train, and consequently 
whether the train with such a Ught is coming toworilB or going from another. 
To obviate tliis inconreniouce and danger the revolving lights will be most 
effectual, for even if a tram Is stopped and the revolving lights are at rest, tie 
angle at which they are placed will render them distinguishable and easy oT 
recognition. 

HOT AIR LOCOMOTIVE. 

Captain Pbmeos Bennett, of New York, is the inventor of a new looo- 
raotive constructed within the hist few months, and which has been tried to 
some extent on the New York and Erie track, but we regret to say so lar 
without any strong prospect of final sucuess. It is a fuU sized, very hand- 
Horaelj finished engine, with two jmira of tax feet driving- whoels adapted to 
the broad 6 feet gauge, and is driven partly by ah' and partly by staain, the 
two elements being mingled logctber and worked off in the usual maiinBr 
by the aid of cylinders and ihsIohb. The steam is generated In a stout 
chamber immediately over the fire, the water bemg kept up in the usual 
manner by a force pump connected with the inuohinery. The air is heated ' 
j/OKi"^! lUrecUy through Ote fin. It is in fact the same nir which 
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cntera the fire through the ^te to support combustion, and which usually 
escapes, highly heated, through the chimney. In order to make this heat 
available in impelling the engine, this air is compressed to a high tension, 
and forced in under the grate by a large pump connected du:ectly to the 
pistcm-rod, and is not allowed to escape into the chimney until it has passed 
tiurough the cylinder and impelled the piston. By this means all the ezpan- 
ffion due to the change of temperature serves to develop power in the propul- 
sion of the machine, and if, as is the case in fact, the mixture of steaid and 
heated air be cut off early, and consequently be worked very expansively in 
the cylinder, so as to reduce it nearly to the pressure of the external atmo- 
sphere, the gain due to the use of the air is very considerable. One great evU 
arising finom this arrangement is the too high temperature of the air. It was 
contemplated to overcome this by diluting it with a greater or less quantity 
of equally compressed air not passed through the furnace, and also by 
showering upon it a small quantity of water, which, by absorbing the heat 
and dianging to steam, would cool the gaseous matter, and would itself impel 
the engine in the usual approved style. These latter features are new, we 
presume, and peculiar to the inventor, but the use of smoke or air heated in 
this manner has been treated before, and like Ericsson's, abandoned as im- 
practicable^ although affording undoubtedly some degree of economy over the 
yet triumphant steam. The difficulties experienced in former trials arose from 
the scratdiing and destruction of the interior surface of the cylinder, and in 
spite of aU the precautions described, the same difficulty exists in the machine 
under notice, to such ^extent as to render its success extremely doubtftil 
unless some new expedient can be adopted either to free the gases frx)m 
particles of coal and gnt, or more efficiently and constantly to lubricate the 
working sur&ces. In short, the results so far have demonstrated that, as 
has been the case with all previous efforts in this direction, the saving in friel 
by the introduction of heated air, has been far more than counterbalanced by 
the increased expense cQid rapid destruction of the machinery. 

LEE AND LABNED'S STEAM FIBE ENGINE. 

A new steam engine, differing in almost every respect from all others 
within our knowledge, has lately been constructed in New York, and several 
times exhibited with apparently the most complete success. 

As originally constructed the steam could not be kept up to the proper 
point, but rapidly declined whenever the fall power was applied, so that its 
pei^Mrmanoe resembled that of the usual man-power machines, requiring 
intervals of rest This difficulty has now been overcome by fixing a grate in 
the furnace, an addition not previously supposed necessary with wood fuel, 
and it is now able without any artificial draught to generate steam as fast as 
it is consumed, while throwing to a great height a steady stream through 
a one and a quarter mch nozzle for a half day at a time. Messrs. Wellington 
Lee and J. G-. B. Lamed, of New York, are the inventors of this combination, 
the whole of which weighed, before the grate was added, but 6,600 lbs., and 
is designed to be easily and rapidly haule<f in any ordinary condition of the 
Btreeta hf two horses, without assistance fr<»n the firemen. 
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The boiler it of course Uie most importBnC olemeot in tim combinalion. 
Tills is Uia mvoiition of Mr. Larned alone, and oonsistB oiniost ectiroly of 
tubes tlirougli Dud around nl^iob t)ie flanio is carried in audi a manaDr as to 
gBnerate steam in tba most rapid muntior possiblo. It is common to ompLoy 
Iub«a to a groat extent in eteam boilers, the same serving in eome inBUmces, 
aa \a tlie commnii locomotive, to carr/ tbo tlame tlirougb the water ; imd in 
otliera, aa in soine ocean steamshipH, W corrj tlic water througli the ilatne. 
Either plan prcaent^ great heathig surTace, and wlien, as in the barrel of a 
locomotive bdlcr, the apace is nearly tilled with tubes, and tlie qunntitf of 
wSiter is cocsoi^uently Bmall, st«am is generated very quickly, and supplied 
very elBciently. There is on wlditioual advantage, however, growing out of 
the use of tubes in the other form — containing the water inaldo ; this is the 
diminished danger in case of explosion. The nipturo of a small tube is of 
little moiaent, so far oa danger to tba surroundiDgs is conoomed, and it is lur 
this reason that Ur, Fialier, the great modem advocate of steam corriagss, 
makes his boiler a mere cage of tubes with the Uro in the inclosed spaoe. 
Tba boiler now under notice is a compound of both. A wall of upright tubes, 
tightly packed together, surrounds tlie Hre, while above tbo furmuni tbo Qiune 
acts both on tbo inside and outside of a double tube. Sy a double tube is 
meant, in this case, a largo tube inclosing a smaJl one ; tlie annular space 
between being filled with water, and the wliole provided Mfith evory focility 
for rapid olrcuiadon by receiving water freely, laterally, and from below, 
A Btsing water bottom, hberally punctured with abort tubes to supply ^r to 
the Ore, and a large chamber above to Beporato and dry tiio sieom, completes 
the deBcriptlon of this boiler, which ia probably the most poworfblly efflcleni, 
for its size and weight, iu the world. Ucouoniy or fuel, the great point sJmed 
at iu most steam apparatus, has been entirely net o^do in tliis conetructiou, 
Bud although from its arrangoment tbo amount consumed ia not probably 
oxuesilTe, the whole end and aim is Htlained in a boiler, bght, strong, and 
durable, which will geucrate dry Bteain at a high presaurq with the greatest 
passible rapli^ty. The time elapsing between the liglitmg of the fire and the 
sloKing of a vigorous stream has varied fh>m ten to twelve minutes, bo that 
sCcom would probably Ije raised wliile the macliine was being hauled a mile. 

A steam Qre engine must embrace three distinct parts, the boiler, the 
engine or engiaoB, and tbo pump or pumps. Tbo machine under notice 
employs two of Aeed's patent oscillating engines, one of the simplest fbrms 
known, both connected at right angles to the same crank. Tbe sluilt requires 
no l^anco-whwl, but ia keyed directly to a large and strong rotary pump, 
Carey's patent, the eOect of which ia to force a continuous stream of wat«r 
through the hose without racking tbe machine or exhibiting violent action of 
any Und. Wltb dry pine fUel, little smoke or other annoyance is experieooed ; 
and ns a means of subduing' estensivo llres, or all such as cause a signal of 
general alarm, the steam macblne may be considered as bailing ~ 

extent established ila reputation. 




THE DRAINAGE OF THE LAKE OP HAAHLKM, 
M, D'Kndegeest, President of the Coiimiisaiou for tlie Drainage of 
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Haari^n Lake, has published a final report on the condition of the enterprise. 
The total expense of the undertaking, from 1839 to 1855 inclusive, has been 
8,981,844 florins; ^he revenue proceeding from the land redeemed and sold 
18 estimated at 8,000,000 florins. The land was at first valued at 200 florins 
per hectare (2,471 English acres). Subsequent examination proved that the 
soil laid bare by the draining operations was of far greater value than was 
originally supposed. Thus in 1863, 784 hectares brought 575,000 florins, or 
733 florins per hectare ; and though subsequent sales have not realized such 
large prices, yet the land commanded a much higher price than the flrst valua- 
tioit "This result," says M. D'Endegeest, "surpassed all expectation, inas- 
much as the grand object of the drainage was rather to put an end to the 
encroachments of the lake, than to make a lucrative speculation of it." It is 
stated that a great number of farms are springing up on all sides, and that 
the cultivation of the rich land is affording employment to many hundreds of 
laborers. The total amount of land available for agriculture is estimated at 
18,000 hectares ; and by proper care and supervision it is confidently expecjed 
that no water overflows, will take place.* 

BEAEINGS FOR JOURNALS. 

Boxes composed of brass, or of brass lined with soft metal, have long been 
used for supporting revolving shafts, but of late years iron boxes have been 
considered by many nearly as good, if kept well oiled. The very latest 
change seems to be a tendency to go back to the still more ancient practice of 
employing hard wood as the material for this purpose. The British steamer 
Himalaya, having had the old brass bearings removed, substituted lignum 
vitaa bearing^ to her screw shafting, whicR have operated much better. A 
correspondent of the London Artisan thus describes the results of their 
application : 

" Since the application of this material the vessel has run about 30,000 
miles, during which time the engines have made about 8,000,000 revolutions. 
The total wear down in the stem post does not exceed \ inch, which is, of 
course, very trifling for the work done. The screw shaft is lined with brass 
at the part bearing on the wood, and this bearing is 18 inches diameter by 
four feet long. The lignum vitae is inserted into the cast iron stem pipe in 
B^ments, each piece being the whole length of the bearing, and about 3 
inches wide by f inch thick, so that the segments combine into the form of 
the pipe, in a somewhat similar way to the staves of a cask. The abutting 
edges of these segments are rounded off to form water-ways, and their sur- 
faces are also scored in several places, to allow a free circulation of water on 
every part of them. These segments are prevented from running round with 
the shaft through its friction by a strip of metal, which is pinned on to the 
upper side of the stem pipe, and against the edges of which the hgnum vitas 
s^ments abut. They are kept in at the inner end by a shoulder in the 
stem pipe, and at the outer end by a ring, which is screwed on to the 
stem poet" 

• See Annual of Bdentiflc Diseorerj, 1868, pp. 81-M. 
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Tlio qupation has alao been recently tested in Now York, on a smnll tanie, 
hy runiiuig a elialt witb ona end between wood and die other between hnea 
bearings, both equaJly loaded by levers like Bafe^ Talros, and oorered with 
water to iosure coolness. During IS hours tlio brass wore off about 1-lStb 
of an inoli, while the wood hod cot worn to any extfint that was ftppredable. 
It ia now being Cried witb a harder kind of brass. 

PEKKY'H VALVE MOTION. 
The engines employed in the screw propollers on our Upper Lakes hare 
oauAlly been aiogle high-proasure cylinders, mountpd perpendicolarly over the 
crank, but this style is now giving way for tho introduction of the mora cotn- 
pnet oacillatoiy. An extremely simple Talve-motion fbr this atylo of eng^a 
has been lately devised by Mr. H. O. Perry, and which has become very 
popular. An oaeUlatIng engine is hung on trunnions like a cnnnon, and its 
rocking motion as the cnrnlt revolves seriously deranges all the usual methods 
of working tho vbItb. Mr. Perry employs a rotating or partially rotating 
valve, serrlng Its purpose in a manner precisely similar to the ordinary slido- 
vaJvB employed on locomatives and smaJl stationary engines. Tho ports are 
Brrnnged as usual, but the cylicder-Ihce, on which the valve rests, is curved 
iuatettd of flat, and tho valve is in short a slide bent to fit the oyUnder-lhoe. 
tbmo turved surfiiccs [brm a portion of a true cylinder, and the desired 
4lttw motiouis obtained by partially revolving a shafl which extends along 
'4m1Eb. It must be understood tliat this shaR extends acroasand not length- 
'itbt of the taiiin working cylinder, and projects B;t the aide rather than at the 
end of tlie stenm-cbcsL On the projectirg portion of ttus sbatt Is a swell 
□ontaining a socket in which the starting bar may bo inserted lor working by 
luuid, and also two anus extending in nearly oppo^te directions, with a wrist-' 
pin at each extremity. By oonneoting cue of these wrist-pins to any fixed 
point the rocking of the cylinder gives a moljon to tho valve whiob waidd 
be exactly the motion desired except Ibr the absenco of what is technically 
termed " lead," To obtain just the proper motion the pin is connected by a 
suitable rod, not to a fixed pomt, but to a small exoontric on tlie main shafl, 
ti)B eicentric being keyed in such position as to give the lead, or in oilier 
words, make the valvo uncover the port and admit steam to the cylinder a 
little botbre thu commencement of the stroke. In boiling tho engine this rod 
Is thrown out of use, and tbe other vrrist-pia is connected in a similar manner 
to another excontric, by which means a perflict reverse motion is obti^ad. 

Tb^groat BunpUcity of tho arrangement will at once bo obvious. A steam- 
cheat of little more than tho ordinary height, with a alight shaft protruding 
through a stuBlng-hox in 11a side, a couple of short arms tbereon (that 
extending .upward being sarnewhat the longer to compensate Ibr the 
increased motion of that point, duo to its greater distance Ihim the line of the 
tmnnioCB), and two excentrics, with suitable oxcentrlc rods and hoolcs con- 
nected togetlier, constitute the whole of this ordinarily complex apparatus. 
Tbe overhan^ng end of the rocking shaft being of considerable length an 
addiiinnal support is usually provided, consisting of a suitable arm risiDg 
la (ruunJon. ' 
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THE FRENCH FIELD HOSPITALS, OR AMBULAltCES. 

The word AmbulaiMx^ or field, or flying hospital, is veiy familiar to most 
cf ofur readers; but many are, perhaps, not aware of the actual manner in 
which these hospitals are organized and conducted. 

The principle upon which the whole arrangement rests is that the medical 
officer — ^viz. the scientific man, should not be harassed with anxiety about 
stores and packages, and that those matters should rest entirely with 
responsible agents, whose duty it is to attend to his directions, within the 
IiQiits of the regulations. Hence we have the following practical divisions: — 

The medical officer at the bedside is invested with the whole control and 
management of his patient The pharmacien, upon the surgeon's prescrip- 
tions, {H^epares the medicines ; the derk sees to the procuring and proper use 
of the required articles of furniture, and to the carrying out of the diet cards 
filled up by the medical officer; the ward attendant takes the inmiediate 
charge of the sick or wounded man; the Sisters of Charity and chaplains aid 
in the woric of benevolence and kindness ; the assistant-commissariat officer, 
who receives orders from his superior, watches over the management of 
the whole; and the regular working of all these secures a perfect unity of 
action. 

The ambulances, temporary hospitals, and convalescent depdts are intended, 
during a campaign, for the reception of the wounded or sick soldier, w the 
seat of war is too distant from the frontier of France, where hospitals are 
iMTganized for the reception of the sick or convalescent, an eligible locality is 
chosen for the erection of temporary hospitals ; hence the great central noso- 
comical establishment of Constantinople. Now, these various modes of relief 
for the soldier — ^viz. the ambulance, the temporary hospital, the convalescent 
dep6t, and the permanent hospital, have each a peculiar organization. 

The ambulance is the movable hospital which follows the army in all its 
movements. There are ambulances for the in&ntry, and others for cavalry 
all connected with the different divisions. At head quarters there is, besides, 
A reserve of surgeons, and two ambulances of in&ntry and one of cavalry, 
always ready to go forward at a moment's notice. It was important, in order 
to insure lightness and rapid movements fix)m one place to another, to 
arrange the packages so that they might not prove cumbrous under any cir- 
cumstances. Everythingtnust, therefore, be reduced to the least volume, and 
all the requisites for dressing wounds are disposed in panniers, the weight of 
which is so calculated as to suit the strength of the pack horse, in case the 
usual wagon breaks down, or cannot be got through a difficult country. 

Only five carriage boxes are allowed for the reception of the following 
articles: — amputation and trephining cases, tents, litters, sphnts, solidified 
broth, brandy, linen and lint, medicines, && These five boxes or cases con- 
fltitnte an in&ntiy ambulance, and provide 8900 dressings. Three cases, with 
4900 dressings, form a cavalry ambulance. These ambulances are sub-^ 
divided into active and reserve sections. The reserve section, which com- 
prises two cases for the infantry, and 3500 dressings; and one case, with 



64 ANSTTAL OF aOIEHTIFIO DraOOVEBY, 



1000 dreflsings, Ibr thB cnvaliy, romaiDH generally with the wapmK attaphGd 
to the corps, and is kept road? to supply the Mtivo sectiou with any articlB 
that may ho wanted. Tho latter is Hgain subdivided into ambulance depSt ■ 
and Hying ambutiuice. 

Tlie depAt ambulanoo aottlca down at n convenient diBtanco IK>m tha 
battle-field, and the attfindanta immediately take down the easea from the 
migona, prepara ths linen, lint, drcs^ng^ &a, Thoy light a Are, and inune- 
diatoly make, with their aolidified broth, a good aaucepanM of soup. This is 
oolled the precaution eoup, and thus they liave nt onoo what wo should call 
beef toa fbr tho wounded. Everything being thns prepared, a rod flog ii un- 
Airled, to apprise the wounded men where they can get relief The flying 
ambulance goes, iu the moanwlule, t^ tlio immediate rear, within die enemy's 
range, to attend to tbo men who recoiTe dangerous wounds. AC the same 
time clerks, under the command of commiasariiit officers, and oooompoiiied by 
medicat afflcers, proceed aloog the lineii, and cause the wounded b> be taken 
up by tlie attendants and the drivers. This latter amuigemont is especially 
intended to prevent tho Boldiors from yielding to compuaaion, and Buocoring 
their laUen comrados, no man being allowed to leave ths ranks, however 
desirous of aiding the wounded. 

The ambuloBcca just UcsoribtKl are called the European nmbulfmces, but 
tliere Is nnothcr kind, cdlud AfVicRn aiiibulnnces, whioh latter have been in- 
gtitntod to servo in oountrlea devoid of roods and dBstitijte of accommodation. 
An imbulance or this kind, calculated fbr a corpa of 10,000 men, contains 
6600 dresdnga, and req^uires 364 pack mules. Twenty-fbur of these carry 
iron HttctB, on which soldiers who have hod a limb amputated may be placed; 
and atW carry little arm olinira nrnde of Iriui and leather, wliidi may be 
UoKiMod, slung, and Sutcncd to the pock saddle, and will take a patient on' 
each side of the mule. Tho rest of the mules carry the casks of diet drinks, 
tho Btretcliers, the blankets, the leather covers fbr the sick, the tents, the 
surgical boxes, the cases contoiniag tho drugs, &c. Siiteen medical officerr^ 
seven ulerks, and 104 uttondanta on the sick or wounded, are attached to this 
ombulanoe, which is mainly intended by its fleetneas for vanguard wrvioe, 
and Ibr picking up the wounded an the Held of battle. Both the Eurapeaa 
eiul AtKoan ambulances were used in tbo Crimeo with the best effects. 

Light carta have also been sent to the scat of war. Three wounded men 
can bo acoammodated on tho fVont scat; there is a cose behind, properly 
secured, which is go made as to contain two stretchers ; a&d boxce, aui^ 
rounded by wire work, sio intended for the guns and sacs of the soldiors. 

Such orethecharactcrsofthe ambulances, the peculiarity of which is to move 
rapidly Q*om place to place, and to be ready fbr all the cmergeociea of war. 

DKVKLOPMEST Ol' HEAT IN STEAM DOn.ERS, 
The editor of tlie Railroad Rocnrd thus describes the results of some expe- 
riments undertalton by him, for tho purpose of testing the alleged rapid 
development of heat iu steam boilers when covered nccording to Hnrshman's 
method with a loose capper casing. He says: — Our lx>iler Ss an upright 
tabular oae, n-itb Bona ofone inch opening each. The boiler was thorougblf 
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cleaned and put in the beet posBible order. The engmeer was then directed 
to run for one week, carefully weighing his coaJ, as well that used in getting 
up steam aa the consomption to do the work. The result of the week's ex- 
periment was an average of 750 lbs. of coal coni^umed per day, the quan- 
tities vaiTing from 25 to 50 lbs. per day according to the work to be done. 
We should here state that the engine had also been put in good repair. At 
the expiration of the week, having satisfied ourselves of the average consump- 
tion, we directed the copper casing to be tied around the boiler; the engi- 
nes continuing as before to weigh carefully the fuel consumed. 

The result of the first week's consumption after the copper was put on was 
475 lbs. per day. The second week and each succeeding week showed an. 
average of 450 lbs. per day. The consumption offiiel and the comparative 
advantages gained by the copper coverhig, would therefore be represented as 
IoIIowb: 

Consumption without copper casing ' .... 750 lbs. 
Do with copper casing 460 „ 



Saving 300 lbs. 

or 40 per cent, of the ordinary consumption of fuel in the furnace. 

This result was to us, who paid the coal bills, highly satis&ctory. But 
apart {torn its economy, it presents an interesting subject for consideration. 
That a steam boiler does not radiate 40 per cent, of the heat received must be 
evident If it did, mdosing the boiler in wood or other non-conducting sub- 
stances would show an equal saving in the consumption of fiieL Yet such is 
not the &ct We are informed by practical men that a wooden case effects a 
saving of from 5 to 10 per cent. It is also stated that a sheet iron casing wiU 
effect about an equal saving. The saving of 40 per cent, by a copper casing 
wrapped loosely around the boiler is a fact for the consideration of the curious 
and philosophical 

blanchard's timbkb bending pbocess. 

By Blanchard's timber bending process (see Ann. ScL Dis. 1855, p. 38), now 
effectaaHy proved and established, it is stated that the strength of the wood 
is increased at least seventy-five per cent, at the point where strength is 
most required. The curve, moreover, never relaxes. The timber, as in the 
eld process, is first subjected to the influence of steam, which softens the 
whole mass, and puts it in a fit state for the action of a machine. The prin- 
ciple of bending, as employed in this new application, is based on end- 
preBBore, which, in condensing and turning at the same time, destroys the 
capillary tubes by forcing them into each otiier. These.tubes are only of use 
when the tree is growing; and their amalgamation increases the density of 
the timber, the pressure being so nicely adjusted that the wood is neither 
flattened nor spread, nor is the outer circumference of the wood expanded, 
though the inner is contracted. Now, the error of the former process, as 
expounded by competent judges, has arisen from the disintegrating of the 
fibre of the wood by expanding the whole mass over a rigid mould. Wood 
can be -more easily oompressed than expanded; therefore, it is plain that 
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a procGsa 'wliich iuduceii a grcat£r cloBcnesa ia tlie component parU of Ihe 
piece utider opDiution — wliicb, as it wero, locks up the wholo maas bj knitliug 
the Shrea lagetUer — mast augmeat the degree ol' Lardueas uid power of resist- 
ance, riio wood thus becomes almost iniperriaiia ki dnmp and to the depre- 
dattooB of insects, wlulst its increased density renders it less liuble to take 
Are ; aad tha present method o( catUi^ and shaping timber being supersoded, 
a BBTlag of tVom two to thrde-lbuiths of the material is brouglit about. The 
action of the maoliino throws the croaa grainii into right aoglos; the knots 
are compelled to follow the impulse of the bending; tbe juicea are [breed out 
of tlie cells of the wood, and the cavities are filled up by the Interlacing Sbrea. 
In the same way, you may someUmes boo in the iron of wltioU the barrols of 
moidtets ore made, a kind of dtu'k grain which indicates that Uie particles of 
the metail, either in the natural formation or in weldinfi;, have boon etrongl^r 
clenched in oue anotlier, Thosu specimens am always greatly vulued tbr their 
extraordlnar; toughness, as well as for a oertain laiitaaticiO and mottled beauty. 
Anotlier of the good results of tliis now method is, that Cfae wood U 
seasoned by the same process as tliat which effects the bending. The season- 
ing of the wood ia simply the drying of the juices, and the reduction of the 
miisa to its minimum size belbro it is employed, so that there shall he no 
Ibture warping. The compression employed in the process of bending at ones 
expels the sap; and a few hours ore Hufficioct to oonyurt green timber Into 
thoroughly BOOBOueU wood. Here is an obvious saving of time, and also of 
nooof, for tlie ordinary mode of eeasoning, by causing the wood to lie 
WRsto for a cousiderable period, locks up the capital of the trader, and of 
ooorse enbaiicea the price to the purchaser. Time also will be saved in 
another way, in sesrching for pieces of wood of tQo proper curve, for canylDg 
out oertain deugus. An English eogineer (Mr. Charles Mayhew) remarks 
that one of the advantages of the American method Is that, " in its applica- 
tion to all oiroulat, wreathed, or twisted work, it not only preserves the cod- 
tdnuous grain ol' the wood, which ia now usually and laboriously done by 
narrow slips of veneer glued on cores out across the gnun, with many un- 
Mghtly joints, ill concealed at best ; but it will materially reduce the coat of 
aU uurved work, which now varies according to the quickness of tlie sweep, 
and will B^ve the artist greater freedom In his dealgn, by allowing hhn lo 
introduce lines which are now cautiously avoided iu order to prevent the oost 
of their execution." 

rx STEAM PUSIPS. 



Baffj Sleam Sa/tly Fump. — This is a contrivance for making the supply of 
fted water in a ateom boiler self-regulating. The pipe through which tlie 
steam ia received for impelling it ia connected with the boiler at just the level 
where the water aurlaco should be. When the water rises too high the pipe 
takes water instead of steam, and as tlie contents aro compelled to travel 
through cocka nearly closed, so liltlo of the heavy fluid passes in any given 
time tliHt the pump works very slowly; but the moment Uie water gab a 
little low, so tliat atenm Is euppUcd, tlio superior ability of this subtle Siud 
t\ through small paasages guaiDDteos a liberal supply, and the pump 
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works rapidly. Whether it be steam or water which comeB from the boileri 
it is alike discharged into a feed heater, together with the additional water 
required, and is finally pumped back into the boiler at a temperature nearly 
up*to the boiling point 

BbUy's EUipUc Rotary Fump and Steam ^Engine, — ^In this invention the 
principle is that of two gear-wheels meshing into each other within a tight 
case, and bringing up at each revolution as much water as can be contained 
in the cavities between the teeth ; but there are several points in which it 
differs firom this andent device, one of which is the giving of the gear-wheels 
substantiaily an elliptic form, the points, so to speak, of one touching against 
the flat or rather the hoUow sides of the other, and vice versd. The whole is 
ingeniously and carefully packed, especially when to be used as a steam 
engine, and a very novel idea is adopted in working the steam condensingly 
when the steam engine and -pxunp are intimately connected. For this pur- ' 
pose the exhaust fiteam, instead of being discharged into the atmosphere, is 
turned into the suction-pipe, where it is instantly condensed, and all the suc- 
tion or vacuum there existing is felt on the exhaust side of the pistons to aid 
the working of the engine. 

IMPROVEMENTS IN GKATES AND FUENACES. 

Kovd Fire Grate. — By B. F. Foering, of Philadelphia, Pa. — Certain kinds 
of imthracite coal, when burned in stoves, produce a clinker, or lava, that 
adheres to the sides of the stove, or fills the interior, and prevents good com- 
bustion. The clinker generally forms at the lower part of the fire. If there 
were any means of holding up the fire so that the ash grate could be 
removed, the clinker stuff might all be easily taken out from below at plea- 
sure. At present, the clinker cannot be well removed until the fire is 
extinguished, and it is then hard, flinty, and hable to injure the lining of the 
stove in being broken off. This improvement is intended to remedy the 
above defects. Apertures are made in one side of the stove, just above 
where the clinkers form, and through these holes suitable bars are intro- 
duced ; when the bars are pushed in they form a temporary gratmg, which 
supports the fire while the ash grate below is taken out for the removal of 
the clinker refiise. 

Orampion^s Improved Furnace. — ^T. R. Crampton, of London, has pa- 
tented an improvement in locomotive and other boiler furnaces, which con- 
sists in employing a series of fiat bars arranged transversely in a fiimace of a 
steam boiler, one bar below another, and somewhat forward of each other, 
thus producing a shelving grating, with spaces for the passage of air horizon- 
tally between the bars. At the lower part of such series of shelving bars is 
a s^es of ordinary fire bars, which receive the well ignited fuel descending 
down the shelving bars, and which are so connected with an axis as to allow 
fire to be dropped upon them when desired. 

Improvement in SmeUing Furnaces. — A patent has been taken out in 
England, by Mr. A. Jenkhis, for the following improvements in the above- 
named ftimaoes: 

The principal feature in the fanproved reiverberatory fhmaoe ia, that one fire 
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aerreB the double purpose of reducmg sud caJcming the ore. The fire is con- 
tained in nn ordinary fireplace situate at one end of the double iurnace. 
The guaea and flame from this fire poas through a lotoral opening or Hue into 
the reducing or Qowiug fura&ce, und, oflcr pasBing OTer the HurTuce of the ore 
oontainsd therem, oQtor bj onotbor apening or opcuinga into the caJdnlag 
fumiLoe, which is placed upon the same level, or nearly so, nitli tlie flowitig 
AirDaoe, the gages pacing o7 b; a suitable fine or Bues to the chimuej. In 
the pnfiSBge or paesagea which conduct from the flowing furnace lo the cal- 
□hiing l^moce there are placed suitable doors of dampers, wliich are ao 
arranged that by opening or closing certain of them, the gaaea or Game nui^ 
either be directed into the caliuning fbmace or cut olT acd turned Into a waato 
fiuD leading to the chinme}'. 

Spaux'a Fammafor tto Cmsvmtptiim of Smoke. — In thia ftimaoe, invented 
b; Measrs. Speuoe k Sons, of Boston, the smoke and gaaes, when the 
Aunnce damper is closed, are kept revolving directly over tbe fire in a large 
dome, and cnn escape only through a lapoting tube, the bottom of which is 
very near the Are, and only one and a hnlf inch m diameter. It is oriUent 
there ujust always be a slight escupe of smoke and gases to keep up a 
draught to tbe &rn ; but this Cube, being bo small in diameter, allows only 
enough to oHcapB Co keep up the draught ; the remainder of the smoke and 
gaaes ia consumed. The power and economy thus gained are surprisuig. 

MACKENZIE'S BLOWING MACHINE. 

The blowers now in use are of two classes: the bellows and the fsn. The 
fen bbwer in various FormH and proportions is driven at a high velocity, and 
drives n lai^ volume of air with a force sufficient for ventilating miuea or 
buildings, blowing away tlio chaff in winnowing grain, or enlivening the 
firea of a blacksmith's open forge. But where the air is to bo driven wiltl any 
considerable presaure or tbrcs, as in supplying divers at considerable depths 
in the see, or blowing blast furnaces for making iron, some fbrm of the 
bellQwa or of the pumping cylmder ia almost invariably employed. The 
interior of a blast furnace Is flllod some fbrty feet in height with a mingled 
mass of ore, cool, and limestone, and the blast forced ia near the base requires 
n pressure of fVom one and a half to oine pounds per square inch to rise 
through it. Pan blowoni rarely yield a presaure of more than fhDm three to 
ten ounces per sqnare incli, but the pumping cylinder may compress the 
elastic fiuid to any erCent desired. The Ian ia, however, muoli amaller and 
chenper — a fact which has mduced an attempt to incresse the pressure by 
blowing (him one fun into another, tliua raiaUig tbe pressure a few inobes 
with e«oh liit This is an English plan, and the effeot obsepied was an 
Increase of proasure pretty nearly equal Ibr each fitn poswd through. In thia 
oountiy our blast flimaoea ore geoerally blown by pumping, and our cupola 
rurcBcoa, which require less pressure, by flins. 

Uaukcazie's blower includes two cylinders phiccd cxccntrLcally, one within 
the other, Tbe outer one is fixed, but tbe inner revolves, and in doing so 
prcitrudea blades or wings to sudi an extent as always to just wipe the 
■"•""or of the first. The ends being closed, and two liberal openings a 
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in the sides of the external cylinder, the air is drawn through one opening 
and expelled through the other, whatever may be the degree of resistance 
interposed. 

The fixed cylinder or external case of a blower at Hoe's foundry, in New 
York, is forty inches in diameter, and thirty-six inches long. The internal 
cylinder is thirty inches in diameter, and carries three wings of half-inch 
boiler iron. The centre on which the internal cylinder revolves is five 
inches firom the true centre of the case, and the sur&ces, consequently, are in 
contact at one point, while on the opposite side they are ten inches apart. 
The protrusion and withdrawal of the wings is performed by a very simple 
device, in which consists the chief novelty of the invention as compared with 
other winged rotary devices. The inner cylinder is penetrated by a fixed 
shaft, which shaft is bent to one side after passing through the end until it 
coinddes with the centre of the large cylinder or outer case. To this portion 
of the fixed shaft the wings are connected, and their extremities are thus 
made to travel in a perfect circle in dose contact with the inside of the outer 
case. The inner cylinder thus gives motion to the wings, and in every revo- 
lution its periphery is slid outward and again contracted upon them. It is 
not strictly true that the wings are thrust outward and withdrawn, although 
it is so relatively to the inner cylinder. The passage of the wings through 
the latter is packed in a very ingenious and perfect manner, to allow for the 
varying angle which it continually assumes, and the whole machine appears 
to involve but a moderate degree of cost, either for construction or repairs. 
The inlet and outlet openings are made, of course, near the point where the 
t?ro cylindrio surfaces are in contact ; and the blast of wind is very nearly 
steady and continuous, a slight fiuctuation of pressure occurring with the 
oommenoement of each wing to cross the delivery opening. This fluctuation 
is due to the regurgitation or bade flow of the air until the space between the 
wings is compressed to the extent required for delivery. The air in the 
blower at Hoe's is compressed to about one pound plus of pressure, and the 
variation alluded to in the intensity of the blast, is too slight to be any annoy- 
ance. The blower described is driven about seventy-five turns per minute, 
and requires only firom one-fifth to one quarter the power formerly consumed 
in obtaining the same effect from a very large and well constructedfan. 

Cooper's Improved Blast Pipe. — ^Mr. "W. E. Cooper, of Dunkirk, N. T., has 
introduced a form of blast nozzle which has been applied to several engines 
on the New York and Erie Bailroad with great success. It has heretofore 
been common to discharge the steam into the chimney through a round 
opening. Mr. 0. simply forms it into a ring or annular passage, so that the 
escaping current presents a great sur&ce both on its exterior and interior 
sidee to act on the smoke a<id drag it up the chimney. 

IMPKOVKMENTS IN GEARINGS AND BEARINGS. 

New FnctwMd Gearing.— WhetQ high speed and little force are required in 
transmitting power firom one wheel to another it is common to provide no 
teeth, but simply to let their smooth surfaces rub together. A Mr. James 
Robertaon baa lately introduced in Scotland a '' grooved surface firictional 
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gBBring" Bimllar to the above, except that the eurfaees are let into each other 
in (frooves. Messrs. Dron and Lawson, of Glnsgow, aro using tliis geering 
with grent bhcccbs in driving Isrga plaEors, bb it never slips, and ia pnrli- 
culEirly well adapted to oasy reyersing, to. 

Lealhtr Bearinij) for Oie Axles of Carriaga. — A recent Kagliab patent 
propoBca to use Itearinga of leather in the place of oietullic bearing aurfiuiea; 
tbe object being to render the bearing surfaoes of blmnnmr IjlockB and axle 
boxes mure durable and less costl; than heretofore. In currying out tliii 
InvcDlion, ox or cow hides are pruferrod, either tanned, tawed, or othervrise 
prepared; and forono olaaa of bearing the hides are out up into pieces of 
luftable size for lapping half) or nearly bal^ round the joumala to which the^ 
»re to beapplied. These pieces aro compressed in half rouniT moulds to bring 
Ihem BeveroUy to shape ; and the required thiokneas of bearing is obtained by 
cementing two, three, or more thicknesses of leather together, piling them in 
layers one above the other, and tlien submitting the combined thicltneaaea of 
leather to pressure in a suitably aliajied tnouJd for the purpose of solidifjing 
the same. These bearing surfaces may bo backed or cased witli melnL 

RAILWAY BARS, 



bnpTovaneals in the Manufixctare of Railway Bars. — In the process of manu- 
facturing OiolleablB iron raAls ea at present practised, the small fVagments of 
puddled iron which aro collected together to Ibrm a puddle ball are more or 
leas oxidized on their exterior surfiices, and are otherwise coated or mixed 
with Bcoria and other extraneous matters. In the squeerJng or rolling ptc- 
ceas wbich follows, a large proportion of these extraneous matters ere driven 
out, but BO much of them ia oHen retained as to prevent an equal and peri^t 
union of the surCiccs of all the numerous pieces of which tbe mass of Iron is 
composed. In the operatioti of rolling, a eonuderable elongation of the metal 
takes place, and consequently tbOBO parts of the iron which are prevented Sum 
uniting by the acorio, oxide, or other matters, are also much elongated, form- 
ing what are called Saws or aond cracks, and giving a more or less detached 
or feebly coherent lamellar texture to those parts of the iron. The rolling of 
hoavy wheels over such a materia], tenda to eloagate the upper stratum, 
which ultimately becomes loosened and detached flum the generel body of the 
nUl, and which defect Is augmented by the soft end malleable condition com- 
mon to iron that is entirely deprived of its eotbon. Mr. H. Beaaemer, of Lon- 
don, proposes to lessen or reraova tliesa defeota, and produce, as nearly as may 
bo, A homogeoeoua mass of metal, fl-eo &om the admixture of oxide, scoria, 
Ac., and at the same time combined with as much carbon as will give it 
{■reater hardness and power to resist the laminating action of the wheels whioh 
pass over it. In practice, refined iron is put into the ordinary puddling ftir- 
nace, where it ia at firat treated hi the usual way, being raked about until it 
has thrown olT the greater part of ita carbon ; but care should be taken not to 
cany this pnwess of decorboniiation too far ; about ] per cent of carbon should 
hB retainsd. A knowledge of the most advantageous pmnt to leave off the 
puddling operation will be readQy acquired in practice, a }foo^ test to the work- 
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being the fecility with which the metal will'fufie in the succeeding opera- 
tion. The metal haying been brought to the desired point of decarbonization, 
is raked out of the puddling furnace and allowed to cool ; these products may 
be mixed in large quantities to equalize the quality, or it may be drawn into 
the fire day crudbles, arranged In furnaces such as are now commonly em- 
ployed for melting steel ; a httle charcoal, or other carbonaceous matter, is to 
be thrown into the crucibles among the pieces of metal, which will assist in 
reducing the oxide formed by the previous operation. The fires in the melt- 
ing furnaces are to be kept up vigorously until the complete fiision of the metal 
takes place ; it is then to be poured in a fluid state into iron ingot moulds, 
placed vertically, or nearly so, with open tops, the shape of the mould being 
such as to give the ingot of cast steel more or less the intended form of the 
rail; the ingot being, however, much more massive, in order that it may after- 
wards be reduced in thickness and increased in length, by roUing, in a^ similar 
manner to that already practised in rolling railway bars formed of malleable 
iron. The raw ends of the steel bars may be cut off and remelted by mixing 
them with fresh portions of the metal fix)m the puddling fiimace. The combi- 
nation of such a quantity of carbon with the iron as to constitute steel will 
greatly increase its power of resisting the laminating action of the engine and 
carriage wheels, and at the same time add to its stiffness and cohesive strength, 
as compared with malleable iron rails of the same sectional area. In carrying 
out a second modified process, the puddling operation is continued until the 
carbon is dissipated as far as practicable, the iron being reduced to a dry and 
powdery state, when it is to be raked out of the puddling furnace, and after- 
wards converted into steel by cementation with powdered charcoal in close 
vessels, after the manner employed in the making of blister steel, or, by pre- 
ference, by a continuous operation in vertical retorts. In lieu of the puddled 
iron, small pieces of scrap iron may be used alone, or mixed with a portion of 
puddled iron, and then converted into steel by cementation with char- 

ROLLING RAILROAD RAILS. 

An invention by Mr. John "W. Brown, of Mount Savage, Md., has for its 
object the rolling of the rails into such forms successively as to cause all parts 
of the rail to be submitted, in the rolling process, to a uniform degree of 
drawing and compression, thereby preventing the separation of the head and 
flange, making all parts of the rail of equal density, &c. It enables rails to be 
made perfectly sound with crystalline iron in the heads, which is far superior 
to flbrous iron, as the latter laminates or peels off, as many of our readers will 
doubtless l^ave noticed on roads that have been in use for some time. 

The present improvement consists in forming a groove or cavity along the 
centre of the base of the rail after the reduction to form the head has been, to 
a certain extent, effected by the rollers, but before the further reduction to 
form the neck is commenced. By the subsequent operation of the rolls the 
middle of the bar is reduced, to form the neck which brings the rail nearly to 
the proper shape, drives the metal towards the base, and fills the cavity in the 
base before mentioned. 
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UIFBOVED C 

A patent boa beoD taken oi 



OF oisDBRa, axij:s, and shj 



t in EnKland by Mr. Jamos Fenlon for a mode 
or maaubcturing axles, pistou rods, and sliuila, girders, ana otberliko articlQS, 
by roUiDg up or coiting a plate of irou, of any n?quired thicknoss and Bixe, into 
a ooinpact roll or ooil ; next briuging it to a welding heat in a suitable flinuuie, 
and then drawing it to the required elmpe under a Uauuner ; or by pawing it, 
when at a welding bent, througli a pair of rolls. The welding may he (arriad 
oompletely tlirongh or only partially, say hall| tlirougb the mass ; if the latter, 
a tiompouDd asla or other nrttcle will thus be formed, neither solid nor LoUov, 
which it will be nearly impossible to break. Tbe mode of operating ia u Ibl- 
lowBi — A plale of iron is prepared, of a suitable length, width, and thiokness 
to Ibrm a compact roll or coil, conUlniiig sufficient metal Ibr tbe production of 
the intucdod axlo or other article. The tbiokness, and consequently the other 
dimensions of the plate, will depend upon the quality of tbe iron employed. 
This plato ia heated to a red heat (when noediU), and two or more workmen 
with tonga or pincers, turn ap one of the edges; hammer naen then bend down 
this turned up edge on to the side of the plate, so as to Ibrm tl)e commencement 
of a roll or coil ; after which the operation is continued to the same manner 
until the wboto of tho plate bos been rolled up ; and it may then he passed 
through a pear of rolls, if aonsidcred necessary. A cornpuL't roll or mil o( 
metal being thus produced, it is healed to a welding heat in an ajr or other 
suitable flimooo, and then welded and drawn down under n liommer to the 
required form. The welding ajid siiaping of tho axle or other article may also 
be performed by pas^g the roU of metal, when at the welding lieat, between 
a pair of rollers, having aels of grooves of gradually dcvreaslog diameter, hi 
the manner commonly pracUsed when rolling bars and rods of iron ; or the rcdl 
or coil may bo submitted first to a hammering process, and then paued 
between grooved rollers until it ia reduced to the required shape. Tho plato 
of iron empliiyed ibr forming a ooil or roll which is to be manuGiotured Into an 
flxlo or other like article, may bo a oompound one — that i^ it may be com- 
posed ofh^n of diiferentquaUtied, and ht this case the phite should be soroUed 
up u t<) bring the iron of superior quality at tho outer surface. lu some cases, 
also, a small solid or hollow ooro or centre may be employed, and tbe plato of 
Iron may bo celled aroimd it, until a mass has been produced of sufflcient eae 
fljT tbe production of tbe intended axle or other light article. Tlie pi 
monuQicture Is then concluded as above direeted. 
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PHKBKNT ANNUAL PEODDOTION OP IRON. 

Mr. Hewitt of New York, hi a paper reretitly presented to the QeogttphI> 
Cal and Statistical Sodoty, nmushed tho following memoranda reapeoting ths 
production and manufaoture of iron. Cost iron can only be traced batdc to 
tho 13lh century. Previously, the ore and oharcool were placed in nIte^ 
nate layers in a rude ovon, and there smellod by a blast injected by > 
bellows worked by hand. Even so hite as 1740, the total onnnMl product of 
t^gjaud WHB but 1T,SS0 tOM, made by CO furnaces at the rate of 3HHo> 
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per annum to each furnace — say one ton per furnace for each working day. 
Mr. Hewitt estimates the entire annual product of Europe at that time at 
100,000 tons, 60,000 of which were made in Sweden and Eussia, and one 
half of this exported to England. The total consumption of iron in England 
at that day (only 116 years ago, or since the birth of some persons yet living) 
was not 15 pounds per head per annum, and that of all Europe but tioo 
pounds per head. The whole human race did not then annually require or 
produce so much as one pound of iron per head. Now Mr. Hewitt produces 
data showing an annual production o£ seventeen pounds per head for the whole 
human &mily, or seven millions of tons in the aggregate, of which Great 
Britain produces rather more than one-half, and consumes at least one-fourth. 
The total product of 1856 is estimated by Mr. H from imperfect data as 
follows:— 

Tons. Tnu. 

GreatBritain 8,685,000 UnltedStates 1,000,000 

Fianoa. 660,000 Prassla. 600,000 

Belglam 265,000 Germany (baL of) 200,000 

BoflBia 800,000 Austria 200,000 

Sweden and Norway 179,500 Spain 27,000 

ItalyandMba 72,000 Denmark&c. 20,000 

Total 6,889,000 tons. 

Asia^ Africa, and America outside of the United States, may possibly raise 
this aggregate to 7,000,000 tons. 

The annual production and consumption of the several countries is estimated 
asf(^ws: 

Produeu. Ootuumtt. 

per head, tbt. * per head, the. 

GreatBritain 287 144 

UnitedStatA ; 84 117 

Belgimn ....186 70 

France .' 40 60 

Sweden and Norway 92 80 

Germany, indnding Prussia 60 60 

Anstria. 12* 16 

Bnssia. 10 10 

Switzerland — 22 

Spain. 4} 6 

Tbib rest of the world too little to be eompnted. 

The intimate relations of iron to industrial progress and eflSciency, as 
exhibited by this table, need here only be suggested. 

Iron is now relatively one of the cheapest of metals, costing from about a 
cent a pound in its crudest and lowest state (pig), at the pomts of its cheapest 
production, up to five or six cents per pound for its purest and rarest qualities. 
In its refined and carbonized form of steel, it was not long since worth 
twenty-five cents per poimd at retail in this country; but the cost of the 
steel making processes has been rapidly reduced by recent discoveries and 
improvements, until steel is hardly double the value of the better qualities of 
iron. New steel making processes — several of them originating in this 
country — ^have recently been patented and are now being reduced to practice^ 
by which it is believed that the price of steel will be still further reduosc 
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aod the qualitiea essentially Improved. Haw luij one af these pi 
succeed, we know not; but thero in i^'eat ioherent probability thnt bar Iran 
may within a lifetime be eoovert«d Into scSel at lenat as cheaply, pound for 
pound, aa pig la now transformed into bar. 

UnleBa we are greatly mlBin&nned, tlie diffloultiea undi-r wbidi the manu- 
&cturo of flteo! labora in oar oountiy, arisa enth^iy ftom the ainall Bcale on 
nhioh it haaV) for lieen cnndudsd. The English Bteol works, altliougb, we 
bolieve, posaCHSing to a great extent a monopoly of the liunouH Duumora 
IroD, are able to command tho market only by the Buporior uniftinnity of the 
product, and not by any actnal auperiolity in the metal whon properly car- 
bonixed. In the cast steel, tbr example, each bar, oa broken and mixed In 
England, is rapidly assorted hito several varietiea, some of which aro finally 
made into different qimlitiea of steel, or if not, are compelled to undergo 
somewhat different prooessea in the manul'oolure. Tlie American Works, on 
the contrary, too often adopt the temporary system of waiting (hr an order 
and then carbonizing as well aa may be and mixing all tt^ther — a process 
wMoh oaunot produce as unifbrm resulte. DlQerent bara of iron even lh>m 
the samo bloom will become st«elifled in different degrees, but it is easy to 
see that all the lauk of uniformity ever charged upon the Amwlcan article 
springs directly ttom the modersto scale on wlilch tlio business is conducted, 
and this agaju irom a feeling of insecurity and uncertainty in the protection. 
The groat Gict eatabllslied beyond a doubt that wo havo the materials and 
the skill, a settled feeling that tho duties on iron and steel are not to bo 
meddlod with, and giant establishments ma; bo expcutod gradually to develop 
themselves, which would soon put tho busuiess beyonid tho fear of foreign 
oompetiUon. 

rMPROVEMENTa IN THE QUALITY OF IKON. 
At a time when so much competition is spiin^g up in tho Iron and hard- 
ware as well as most other trades, It is important that every lunt that acienoe 
affords for the improved manufacture of such goods should be regarded with 
every attention. The truth is now rapidly gaining grouod that wherever 
Dieohanical strength is desired, an alloy is preferred to a puro metnl. One of 
the greatest obstTuctlons to Uie meohoniral value of iron is its tendency to 
eryatallize. Whether tho article be a tnonator gun or a ship's cable, the 
Msult is the samo. One would have thought that the success of Mr. Munlz'a 
"yellow sheathing" which has for over aupcraoded pure copper for sliipping 
purposes, would havo turned the attontion of the manufBcturors of iron and 
iron goods into the direction to which wo point; but roucli movement hasnot 
yet been made by them towards that point Now, the tendency of Iron to 
crystollijw, there is no question, may bo prevented by tho admlKture of other 
metals. Tn almost every dhwtion "Nature hns placed cert^ metnllia 
maesos, to which the name ' meteoric Iron' has been given, ou the supposition 
that these masses liave &11en IVom tho atmosphere." Tlie oomposition of 
metooric iron, wherever Ibimd, Is chiefly of iron and nickel, tlio tatter varying 
th)tn two to ten por cent., with small quantities of cobalt and (it is snid) 
ehnymlnm. Science hns made artilliHal meteoric iron, and It liiis boon t^tod. 
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• 
Its qualities have proyed identical with those of the natiye compound. In 
addition it is more ductile and has more tenacity than pure iron, and is not so 
liable to rust or oxidize. Possessing such quaUties, meteoric iron is certain to 
become a branch of nati6nal industry. A mixture of ninety-eight parts of 
iron and two of nickel has all the peculiarities of best meteoric iron. A few 
yeaiB ago an ore of sulphuret of nickel, devoid of arsenic, was found in 
Ihyerary, in Scotland, and by its means meteoric iron has been made of the 
best qnality. — London Engineer. 

It is stated, as a curious &ct in the iron manufacture, that within the last 
twelve or fifteen years cast-iron contracts less by one-half than it did for- 
merly. Experts are disposed to attribute this to a difference in the mode of 
Tnannfactoring iron employed in the . present day from that which formerly 
preYBiled. — EdUor. 

PBESENT POSITION OF THE IKON MANUFACTUEB. 

From a paper recently read before the Society of Arts, by Mr. J. K. Black- 
well, "On the present position of the iron manufacture," we derive the fol- 
lowing extracts: 

Mr. Blackwell sets the total annual production of pig or crude iron at 
6,000,000 tons, of which Great Britain produces 8,000,000, France 750,000, 
the United States 750,000, Prussia 300,000, Austria 250,000, Belgium 300,000, 
Russia 300,000, Sweden 160,000, the smaller German States 100,000, and 
other countries 800,000. 

Mr. Blackwell thinks that in Great Britain the most &vorable localities 
for the iron industry are already fuUy occupied, but that in Ireland there 
exist imjnense deposits of day carbonate of excellent quality, which are now 
entirely unworked, and he suggests it as a very important subject for inquiry 
whether the immense resources of vegetable fuel in the form of peat with 
which Ireland abounds, might not be advantageously applied to the produc- 
tion of first-rate iron firom them. He enforces this suggestion by stating that 
pig iron is smelted with carbonized peat in Bohemia. 

The iron produced in France is smelted in nearly equal proportion with 
coke and charcosd ; that a large proportion of the charcoal pig iron is subse- 
quently converted into bar iron solely with charcoal ; and that the charcoal 
]ng iron is for the most part made in close proximity to some of the most 
important coal fields in France. This latter consideration points, in Mr. 
Blackwell's^opinion, to an early transformation in the French iron in4ustry. 
From the limited extent of Belgium he anticipates that the production of iron 
win remain nearly stationary there ; whereas in Prussia he states that it is ' 
rapidly increasing, the chief obstacles being the nature of her widely spread, 
ill connected territories, and the want of fecilities of intercommunication and 
of access to markets. The latter class of drawbacks he notices as restricting 
the production in Styria, Oarinthia, and Bohemia: and fix)m similar causes, 
and the absence of mineral fuel, he anticipates that the iron manufacture in 
BusBia and Sweden — ^neither of which countries possesses mineral fiiel con- 
Tenientlj situated — ^wiU long remiun comparatively stationary. 

The iron hidnstry of the United States is akeady highly important, and 
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capable of g;reat extonuon, vrhich must in a great degree be detenoiced hy 
the BTBJlable means of transport, and tlie IkJlity with wliioii the ore eon bo 
broug^it in proximily with tlie fuel. 

He next proueeda to on examiuatlon of the various proceEsea adopted in 
the niuuiracture of iron and to their susceptibili^ of Improvement. Ur. 
Blackwell nays that the difforetmca in chemical nature of the various elemcQls 
fonuina on tHe one hand vegelablo, and on the other mineral lUel, are only 
in degree, and not in kind, except in no flir as rogarda the compositlou of the 
earth; roaiduum of ashes loft after the rolaUlization of the other elemouta. n 
maj therelorQ be In the difforeut nature of the aubstanooa preeent in the aahes 
of woud and of ooal that wo muat seek for the explanation of the causes 
whioh produce such a. widely difl'urent quality in hun emelted wilb tliese two 
spedea of (UeL Ho conBidors tbat euffldent attention haa not been hitherto 
paid to this subject, or to the niochanical operations by which a largo part of 
tho earthy impuritieH of all ooal seams of a caking nature^ piigbt be separated 
from them bofbro they ere converted into coke. Again, bo Bays tliat, not- 
■withfitandiog the great extent to which raw ooaJ and partially torrefied wood 
have been long used in the blaat Ibruacea both in England and abixiad, ou a 
careful couaideration of the process lo which both coal and wood must be 
^lijected before the carbou tlioy contain can be utilized in the reactiooa of 
the IViniuco, it appeara that their carbonization may be eflbcted with moit 
economy, and that tho quality of the charcoal or coke whtuh results from tliii 
process will be best, when ofibcted in close ov^ng prior to tho introduction of 
the fliel int^ the blast funisces, and not withiu tlia furnace itself AStai 
pointing out the source of some of the losses sustained by iron masters in 
England and in South Wales, especially Irom Imperfect ameiUug, he remarlcs 
that much controveraj haa token place witli respect U> the difforcnce in 
quality supposed to exist between pig iron smelted with cold and with hoi 
blast It was generally considered that the pig iron smelted with hot was 
inferior in qunlltj to that produced with cold air, but ho Imd attribuwd this 
impression to ignorance of tho facta of the case. Furnaces Wowo with heated 
air exerted so great e. reducing power, that reli'actory ores calculated Co pro- 
duce inferior iron were now easily smelted, and thus had arisen the opInloQ 
alluded to. At the same time, bo admitted tbiit tho more elevated tempem- 
cure of the hot blast furnace had a tendency in a slight degree to increase the 
quantity of aillcium and other cognate metals whicli formed alloys with pig 
iron in the smelthig process. 

In treating of the operations for converUng carbonized crude iron Into 
malleable, he mentioned thut «t several worka on the Continent the attempt 
to arrest the process of decorburatiou in the puddling or boiling fUmace at 
that point at which the conversion has proceeded so lar aa to leave the Inm 
in the state of ateel or aubcorburct, was believed to Imve been sucoosaflil, and 
that a valuable natural or puddled st^ol, not requiring cementation befbre 
convcnuon into reEned cast or steel, hod been thareBult. ^Heoited as a proof 
of ths faultinesa of the present mode of operatmg, that In some of the largest 
iron making districts of Oreol Britain, the production of one ton of Inlbrior 
ifTwu^bt iron was only obtained by the consumption of one and one half tona 
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of pig iron. The crade iron from which wrought iron of the best qualitjr is 
produced, is that possessing a medium degree of carburation, usually termed 
grey pig iron, while iron which possesses an inferior degree of fluidity, is 
what is generally used for the manu^ture of wrought iron, especially when 
the conversion is eflfected by the single operation of boiling in the puddling 
fiimace ; but it is always more impure than grey, and does not produce the 
best wrought iron. In those countries where the pig iron i% smelted with 
charooal, and where coal is available for conversion into malleable iron, the char- 
coal refinery is generally abandoned for the puddlmg Aimace, it being found 
that the quality of the^ iron is sufficiently insured by its previous treatment. 
In Great Britain, where the smelting process is almost exclusively conducted 
with coal or coke, nearly the same resist is obtained with reference to the 
quality of the bar iron produced by the treatment of .the pig iron m the char- 
coal refinery with charcoal; it therefore becomes an important subject for 
investigation, to ascertain what are the precise causes to which this ameliora- 
tion of quaUty from the use of vegetable fuel is due, when used in the treat- 
ment of iron in processes which have no analogy to each other. He considers 
that the circumstances of the two cases point to the possibility, that the 
eliminated effect exercised as fluxes in both instances by the ashes of the 
vegetable fuel employed, may have some influence in producing this improve- 
ment in quaUty, and that, should such be the case, we may replace charcoal 
as fuel with advantage by artiflcial fluxes producing an equivalent efiect. 
The charcoal reflnery in general use in those countries where mineral fuel 
is not accessible for the conversion of crude into malleable iron, is still 
extensively employed in Great -Britain, when it is desirable to produce iron 
of the best quality. Mr. Blackwell points out that grey pig iron smelted 
with coke may be converted into malleable iron by the boiling process, there- 
by avoiding the serious waste from oxidation in the coke refinery, and it 
becomes important to inquire whether any ameliorations can be introduced 
which would enable it to be more universally adopted than it hitherto has 
been. He remarked, however, in general terms, that the principal mechanical 
agents in these operations are the hammer and the rolls, and that it is by a 
proper combination of both that all the requisite qualities of well manu- 
factured iron can be obtained. He observed that in England latterly, there 
had been a tendency to supersede the use of the hammer by that of the rolls, 
not only in small sizes, where the immense command of power rendered it 
practicable to do so, but in larger sizes also as, for instance, rails, large bars, 
plates, and thick sheet iron, where it was not practicable, if soundness was 
to be secured. 

TEST OP STEEL MANUFACTUEES. 

A correspondent of the Journal of the Society of Arts (London) publishes 
the following method of testing the quaUty of steel by means of nitric acid. " I 
first carefully dean the articles from all grease with a little turpentine, as 
grease resists the action of acid' on metals, and then immerse about two 
inches of their length in acid, which should be slightly warmed, as it 'bites' 
better when tepid. If the acid be too strong, its biting will be rather slow, 



) MSOOVERY. 

in which coae b littlo water can be added. Aiter tbe7 have beon <□ the acid 
about ten minuteH, the acid will bo found to liavo pcnctnitod to nimTiy the slx- 
tHGaih of on iocli, according aa the steol ia good, bad, or indiBTerant. Tlie; 
sliDUld bo then taken out, and corolully immeraed in water, to atop the action 
or tbo acid, and then eKamined as to the quantity of carbon each oonloinB, 
wtdcii should be duly notillad — a gulEciout quantity will be left on tlie etcbed 
steel for thii ptirpoae — the carbon imdergaing no chungo Crom the ac^Q of 
tbo acid. I would then rinae and dry them ; alter this tbey can be safely 
examined ; tbe fhulta of each will bo plainly paijiabls. The best will l>e 
uvt'niy etohod, and durlc in color, irom tlio exposure of tbo carbon. The acict 
will be more uneven in butSico, wUb more or lees of carbon, according to ita 
maniiJacture. The next and worst will be rougher still, scabby, rougb, or 
rotten, as the case may be. If one should be- [bund to be iron, it will be 
deeper etcbed, whitish colored, and stringy in the grain. These arc a few 
of tbe diatjnguisbing poculioritioa which tlio acid brings to light. By this 
proceHB all tbe properties of steel or iron aro exposed. Ifthe steel be 'burn- 
ed,' one or two minutes' hniueraion will be eulliciont to detect it, — its surfooe 
will be etched in lines considerably aparl, correxpoiidliig to tbe patched surface 
which the Btool eshiliits previous to polishing." 

Purchaaors of either iron or ateel in largo quanWtiea should hivariably use 
it, as no impoMtion can bo exerclsud without detection. Critiool expedients 
for detecting tbe qualitioa of metal are rather numerous — as weight, for 
inatooco. Ko two pieces of metal of exactly equal bulk, if of different quali- 
ties, are of the same weight, &c, 

By the acid process, it will be ecen that oicher natural or cemented eteel 
am be adfontogeouiil; subjected to this teat In its manufacture. The [uvcfw 
ofdecarbonixatloaio the former, and of oaj'banuiatlon !utbolattercase,iiiatead 
of being leQi, aa is now done, to the doubtful skill of the workman, con be 
aul)]ected to the unerring test of the odd. The manufhcturer of steel might 
get a Boale of quaUtios whiob have been subjected to this teat, marked Nob. 1, 
a, Ac, with auch remarks to each piece as may be a guide to the workman — 
as to tlie time in its manufacture, tlio quaotity of carbon found, and foreign 
matter introduced, 4c. Such remarks, witli the decided peculiarities of each 
quality of metal, will be a guide to auy InteUlgout workman. 

WHAT IS THE ANSDAI. WAaTE OP IHON ON A FABU ? 



Tlie Loodcn Mark Lane Egimw puhlishoa the following o 
ftom an eminent English ironmcstcr and agKcuIturist, in aaawor to the 
question, " What u tlie annual vnuie of iron per acre in OiejMttivaliim of 
laadt" — the answer being baaed npoD the careful examination of tbe aooouutB 
of a form in Bedtbrdahire, England. The farm oonaiBts of 330 acre* of arable 
land and ISO acres of meadow or permanent grass. The following is 
of tbe implements employed upon it : — 




nt grass. The following is ""^ Ttf^ _ 
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i Ctodenuher 

1 Iron and 8 wood cylinder roUeis 

4 SetB of iron harrows 

5 Scariflen or enltiTatom 
8 Sets of iron whii&etreea 
1 Landmarker 

1 ComdriU 

1 Liquid drin 

1 Tinnipdrffl 

IGraaa seed drin 

1 liquid manure oart 

1 Water cart 

1 Idqaid maanre pomp 

1 Weighing machine and weights 

1 Horse rake 

1 Hay-making machine 



1 Steam engine 

1 Combined threshing machine 

1 Floor mill 

1 linseed mill 

1 Bean splitter 

2 Chaff machines 

1 Cake breaker 

2 Winnowing machines 
1 Com blower 

1 Barley hnmmeller 
4 Tnmip cutters and pnlpers 
20 Iron troughs 
Shepherd^s field house 
Sheep racks and OTibs 
Hand tools, chains, dsc 



The estimated weight of iron in these implements is 20 tons, and to it there 
may be added at iQast 4 tons for iron work in ferm buildings, gates, Ac The 
estimated annual consumption of iron in order to keep these implements good 
is about 6| cwt., or rather more, per annum of wrought iron, and 7 cwt. of 
cast iron. The number of horses kept is 14 ; each of them on an average 
uses 32 shoes per annum, weighing about 2 lbs. each of them ; about one- 
eighth are lost, and the average weight o^the old shoes worked up is about f lb. 
each. From these data it is calculated that nearly 5^ cwt. of wrought iron 
are annually used in horse shoes alone. This makes the total consump- 
tion of wrought iron 12 cwt., and of cast iron 7' cwt. per annum. "We are not 
informed as to the quality of the soil — ^the number of horses would lead one 
to suppose it heavy — ^but from their being spoken of as "pairs," and from the 
use of double ftirrow ploughs, we suppose it to be light, and the latter is more 
probably the case. 

On this farm in Bedfordshire it appears that on 450 acres there is a con- 
sumption of rather more than 4 lbs. of iron per acre per annum. It must 
be remembered, however, that the relative proportions of arable and pasture 
on this farm are not those which obtain over the country generally, and that 
the stock of iron 'implements upon this farm very far exceeds the quantity 
generally in use. On both these grounds we have little doubt that in this 
experience there is nearly double the, consumption of iron which generally 
obtains per acre ; and, therefore, that this, over the country generally, ought 
to be assumed rather as being between 2 and 3 lbs. per acre yearly than 
as between 4 and 5. 



ON. THE UTILIZATION OF CAST* IRON TURNINGS. 

It is common to consider the fine turnings, clippings, and filings of iron 
nearly or quite valueless, on account of their disposition to blow up the 
chimney or stick and dog the draught, on attempting to remelt them ; but 
two methods have been lately invented, either of which renders it perfectly 
practioable to remelt these particles, even iS, as usual, there are considerable 
quantities of wrought iron and dirt intermingled. The first is by Mr. Abiel 
Pevey, of Lowell, and consists in providing a lot of cheap hollow castings, of 
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any convenient Turm, and filling thorn with tlio flnci ptirticJes tind placing them 
in tlio litnuicD, wborottie whole melte together. The seound is by Mr. Kdword 
LfOQ, of Now York, and conaiaia in merely pihug the fine parljclos In a oom- 
pncimasa as near as pUBBible to tbeoentra of oaoh charge, eothatthednuight 
fflfty rise fhsely through tliB conl nround it. Both mpthod» nro suoceiBfal in 
practice nnd piWmtB, we believe, aia granted or pending fbr ooob. The 
hitter and ol^viously cheaper method is probahlj somewhat more wasteful of 
ttie niotal than the former, but the materiaJ is ohcsp, and the L;on process 
may ha gencrajlj preferred. Tumkigs are valued, at many shops, at ouly 
^ or $0 per ton, while pig iron of the same kind is worth $30. 

In this ooonexion we would notioe a weU fouuded pr^udice whiqb is 
begintiing to prevail against the use of scrap iAm for the oonatruclion of axles, 
■halls, Jto. Scrap irou has heen genoraUy well worked over, and is in that 
reapoat euporior to that just IVom tlie puddling fumace, bat the unequal ohit- 
raoler of the fhigments, causing some to bum before others are soil enough 
to wold, Induoee, in many coaee, the most fatal accidents hy failure, whera it 
could not by nnj' oaro have boon anticipated. Good American irou — wbidi, 
by tlie way, la somewhat softer and considerably stronger and tougher than 
Englisli — well worked over by repeated rolling and piling, ia, without doubt, 
the most reliable material Scrap ia liable to conlwn all manner of (iiuila, and 
Is notoriously too unequal iu texture to bear case hardening without warping. 

Sletl Caatinga. — Tliowollknownostabliahmout ofNaylorACo., at Sliofflold, 
England, is now producing " oast stool forgmgB" of large size ty a new pro- 
CDBs of casUng the fluid metal in sand somewhat like cost uxin. The product 
ie reported in Tlie OloKgout Practical MecJuxtia' Jimmat as a now lualerfol 
stronger and sounder tliun perlhct wrouglit iron, and free from the imperfeo- 
tions to which heavy mnsseB of the latter are niton enhjeet. It would soem 
to be a great desideratum for stsamsblp shafts and the like. 

lUPBOVSD CHAIN UASIMQ UACUINE. 

An lugenioua macliino for the manufueture of ohains, Iios repcntly been 
Invented by Edward ■Woisenbom, of New York City. The chain made by 
this raauhmo is not like that in common use, but is of a petmliw kind, whloh 
may bo called " double link chain;" it is made, not of pairs of links, but 
strictly of double links, each conslstfng of only one piece of metal Tbo 
links are feggoted and wcldod befbre being put into the dmin, am] to 
make them hiclose each other, only requh* to be bent It is in a great 
measure owing to the manner of making the links which gives the chain tha 
superiorly which it is clsimud to possess over the common kind of chain. 
This nincliino perfbrms tlie whole of the process of making tills dhain troia the 
Ibrging of the links to putting thcra together. Tbo flrst operation which 
takes place at one end of the maolilne, is that ol winding op a small pieM of 
small flat iron rod tQI it forma a coil of neveral tbicknessea of metal This 
ooll is taken to a proper Are and heated to a welding heat, nod tlicn put In 
another part of the machine, by which it is welded into a ring whldi b 
equally strong at ail points. From the last named part of the maetjine th« 
rlag is tjiken by automatic devices t^ another parr, wliero it is elongated In 
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one direction and closed in a direction at right angles to it, till it forms a link 
which resembles the figure 8, except that the two sides do not cross in the 
middle. It is then taken by other devices and bent at the middle of its length, 
and then, by hand, pat through another link and placed in another part of the 
madiine, by which its looped extremities are drawn dose together, which 
finishes it The next link passing through these looped ends secures them, and 
thus the chain is formed. AU the operations are performed with great rapidity. 

HABDENING CAST STEEL FOR CUTTING. 

Eieser, of Issy, in Switzerland, prepares admirable hardened razors, pen- 
kniveei, fta, torn English cast steel, by plunging the blades at a dark cherry 
red heat into a bath made of fourteen parts by measure, of yellow rosin in fine 
powder, two parts offish oil, and one part hot molten tallow; they are then 
allowed to cool perfectly, and, without wiping them, are reheated to a low red 
heat and immersed in water, in the usual way of tempering such articles. 
The edge of the blade treated in this manner is said to be very fine, and the 
hardening more uniformly done than by any other process. 

EBON CHURCHES. 

Mr. Skidmore, a gentleman who is celebrated in England for the extreme 
beauty and excellence of his ecclesiastical metal works in the Medieval style, 
has excited considerable interest by a proposal to erect churches of iron 
iostead of stone. In the course of a recent address he says : — " I will under- 
take to make a church capable of holding eight hundred, with enrichment 
equal to a church costing, in stone, £7,000, for one-third less than this 
amount If iron is to be considered a material of our age and locality — and 
to be used as our fore&thers used every material of their day, giving it its 
natural expression, addiug art and beauty to the constructive form, it would 
be unlike their actions and imworthy of ourselves to use a new — ^for, consider- 
ing the fedlity of its production in this day, and its great and extended use, 
it may fairly be ranked as a new — ^material, only aa a cheap expedient, 
instead of giving to it that development in Christian art of which it is so 
capable. The interior would afford ample scope for carrying out that floral 
lieatment so much used in the fourteenth century. The iron also would 
require coating with pigments to preserve its surface, and would form a ready 
means of illumination ; the renewed use of crystals and gems, as in ancient 
metal work; the use of enamels would present facilities which permit to a 
greater extent even than in ancient work ; the covering of the wall surfeces 
with tapestry having historical subjects, reredos of brass, or silver and brass 
combined, are also objects to be aimed at." It is thought that by a liberal 
use of crockets and finials, executed m sheet or wrought iron, properly 
foliated, the great objection which has been urged against the use of cast 
iron for structural purposes can be avoided, namely, the expense of patterns 
which necessarily involved endless repetition, and thereby to a certain extent 
eitfaOT ignored or limited the exercise of the ideal faculty. The mouldings 
maj be cast, 'but they can also be rolled with due attention to their relief and 

4* . , 
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projection, and Stl«d together in parts. RuBting con be prevented by the 
use of the new nietal aluminum an a coating, and tliia process, if not too 
coMj, would be £ir more elfeotive oven tliou galvanizing. Bj.tbe electny 
deposit prooess the Bpim might be gilt upon its eotire surface. 



F.IJ,TTH01tP'S I HON PAVniMEST. 
This form of pavamoat, aiud to ha ttie beet jet brongbt out, is mada 
geriea of grained arche^ aJtematlng in poaition in eadi adjoining row, lo 
make a surer foothold !br horses travelling over it, and to prevent the wbed 
of a velilcle from jamming in it The bloclts are kept in plaos by a flanged 
projection catching over one block and under the next, so that when onoe 
properly placed, thero is no chance of their being disturbed by the travel upon 
them, while they can be readily taken up and replaced when required. 

IMPBOVBMENT IN THE MANtlFAOTURK OF GUNPOWDKE. 

E. Hall, of DoTtford, England, has obtaini'd a patent Ibr an improved 
method of sprinkling the gunpowder materials while under tLo milling pro- 
cess. Under the old system of wetting with a watering pot, the distribution 
of the water was not uniform, and the powder was not properly damped. Mr. 
Hall'B gppoi'atua consists of a pump, which slowly conveys water to a cnstem 
above each mill, and having a series of sprinkling pipes, connected with on 
index nieoly adjusted, and a alop oock to take oif the supply while one ia 
being taken off and nnothor put on. 

Mr. Henty Drayson, of England, has patented an improvement in the 
roanufiivture of gunpowder, which consiala in dissolving the saltpetre used lu 
its mouulacture, and combining the solution with the eharcoal and milphuTj 
and then grinding the mixed ingrudients under the mill, In place of grinding 
imdisHolved sultpotre with the other ingredients. For this purpose, tlw salt- 
petre, having been dissolved by heat in as httlo water as may be, the charcoal 
and aulphur in a pulverized state are immediately and intimutcly mixed 
therewith. The mixed materials are then ground under tlie mill, until the 
combination of them has become sufficiently intimate, and the manufacture ia 
tlien completed^in the ordmary manner. The saltpetre ia dissolved in about 
half its weight of water, and the temperature of the solution raised to the 
boiling point, but the inventor does not copflne himself to this particnlat 
temperature or proportion of water. It is preferred to employ saJtpetre thnl ■ 
has not been melted, but only purilicdacd crystallized. The requisite prooesa 
of milling may be shortened by first arfifluialiy drying off part of the a 
in the mixed materials. 



The fha-slkr Jina^lang states that the Adrolnlstrntlon of Jails at Qen 
■Iter a careful examination of the subject, estiibllahos the Ibllowing n 
I. In the newly erected building, euudry rooms, apparently tlw Hi 
milry iitherR, apparently the most humid, are to be selected. 
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3. In the neighborhood of the new house, several rooms are selected, whidi 
have been inhabited ah'eady a considerable time, so that the sanitaiy con- 
dition of the latter can be ascertained; after that, of their inhabitants. In 
this selection, care must be taken tiiat among the inhabited rooms in which 
the experiments are to be made, there be both those which are well ven- 
tilated, dry, and healthy, as well as so badly ventilated, and so damp, that 
the effects thereof be apparent on the inhabitants. 

3. Twenty or more rooms in the new house and in the neighborhood b^g 
thus selected, an equal quantity of vessels of precisely the same capacity, 
form, and opening, are filled either with fresh-burned quicklime, comhig 
fiom the same kiln and finely pulverized, or with sulphuric acid of com- 
merce ; five hundred grains is about the right charge for a vessel, either for 
lime or for the acid ; but it is necessary, in either case, that the charges be 
weighed with the most exact balance. 

4. The vessels thus filled have to be placed in all the selected rooms. 
Trustworthy persons have to care that said vessels be placed in the 
midst of the rooms, and that windows, chimneys, and doors, be carefully 
closed as soon as the vessels are thus placed. In rooms to be fiimished 
with bedsteads dose to the waUs, the above vessels are to be placed dose to 

' such walls. 

6. Twenty-four hours after the exact moment of the location of the first 
vessels, the removal of all the vessels is to take place in the very order of the 
location, and all of them are to be transferred into a room where each in its 
turn is to be weighed. This is to obtain the exact weight of each, twenty- 
four hours after its location. The weights at the moment of location, and 
tiiose twenty-four hours after, are carefully recorded foF each vessel, each of 
them being marked with a separate number corresponding with the number 
<rf the room in which it was located. 

If the numbers recorded by this process be then examined, it will be found 
that the weight has increased ; and if then the amount of the increase in the 
rooms of the house newly built, be compiu^d with the amount of the increase 
in the several rooms of the neighborhood, due consideration taken of the 
samtary condition of the latter, such comparison will indicate at once and 
with in&lllble security, whether any part of the new building, and which part, 
18 dry enough to be used as a dwelling without danger to the inhabitants. 

■ IMPEOVEMENTS IN THE MANUFACTURE OF MILITARY IMPLE- 
MENTS, &C. 

In the recent Crimean war, great difficulty was experienced by the English 
Ordnance Board, in transporting gunpowder to great distances in a dry con- 
dition. Some of the powder in the Crimea having become damp in its transit, 
had to be removed from the barrels with pickaxes: The powder is now sent 
over in vulcanized canvas bags contained in barrels. The bags subsequently 
served many useful purposes. 

Among other recent improvements in Military Science brought out in Eng- 
land are the following : wooden barrack buildings are rendered fire proo^ or 
nearly so, by successive applications of soluble glass and lime wash. Wim ' 
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riHe buIlelSHre mado by moulding, from perfectly pure, and oojisequBOtlyv^ry 
soil lead, obtained by Fattioian'g process. A millioii and a balf of these bu)' 
lets may now be nuide per week by mnchinery. ShrHptiol shell bullela are 
met (h)m an ullDy of load and antjmony. The crude alloy is obtained from 
Hamburg, and is cheaper tlian either lead or antimony. The £nglisb mix 
chlorate oT potash, the French nitrate of potoah, with the falmimitiiig mercury 
used for filling percussion caps. The Euglisti caps are lorn liable to corrodon 
than are the liVenoh. The aubstitntiori, in the percussion cap department, of 
methylated spiiit for pure spirit, baa prevented that imhibition of aJcobol by 
the work-people wtiich it was Ibnncrly unpossible lo prevent. English gan- 
powder is as a rule denser and more nniromi in its oomposition aod effects 
Uum fbreign g^mpow^er, and keeps much better. From the more parous coc- 
diOonofthe foreign powiior, the whole of the churge ifl invnriahly consumed; 
whereas, with the English powder, portions of the unconaumed charge &e- 
(juentlf escape from the aperture of tbe gun, and are □ocoaionally blown back 
upon the gunners by the force of the wind. Tlie French motbod of purifying 
nitre by waabhig has been substituted for Uie English process of crysUdliza^n 
and fb^on, witli f^reat advantage. 

The subject of the recent applieations of science to the art of war, is thus 
roTicwed l>r a recent lecturer Ijoforo tlie London Royal Institution ; — 

Infttmal macUines want but tittle to be brought to destructive perfection. 
Inoendioiy and poisonoua materials have been concocted with Botanic inge- 
nnily, and only not used because men liesitated to have reoonrso to soch ter- 
rible instruments of killing. Gunpowder has undergone tlie ordeal of extended 
experiment with a view to its Improvement; it has received powerful pres- 
sure, and thus been rendered superior in its uniformity and power of resisting 
the effects of transport and of exposure to the atmosphere, although the softer 
powder used on the Continent is superior In an eeonemio point of view, pro- 
vided it is required for rapid consumption, and olso for its greater inHammar 
bUity. Jfew explosive maloriala have been Introduced; thus, fljboinale of 
mercury has been demonstrated la possess advantages over other detonating 
mixtures. Alcohol aud methylated spirits Imvo been employed in large quan- 
tities tbr moistening higldy oombustHile oompoatlonB. Resin, bituminous 
coal, pitch, boiled oil, Tenice turpentine, zinc, antimony, and coal tor naphtha 
have been employed or recommended as incendiary or amolce-produdng 
agents. "In endeavoring to prepare a compound of the cUotnte of pop- 
per with ammonia, as n material for a brilliant purple Are, Ur. Nicholson 
obtained a beautifully crystalline compound of so powerfully oxplaaive cha- 
racter tJint even its syrnpy solution detonated sharply when struck with a 
baminer upon an anvil," 

Ijr^TOvanent is Oie Manufacture of Oun Bamls. — An Kngllsh patent rcuently 
granted to Samuel Pearson, refers to the manufacture of twisted barrels and 
pipes. According to the method of forming suob barrels as now practised, a 
strip of metal ia wound spirally round a centre, — Hie edges of tlie strip form- 
ing butt or scarf Joints, which are found in prSctice lo be faulty. Now Ibis 
improvement consiala in (brmlng barrels and pipes of two 'V-ahaped stripe of 
tnotal, which are wound npirally round a centre; the liase of the T in one 
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strip being placed nearest the oentre, while the apex or narrow part of the 
ui^r Y-shaped pieoe is placed downwards, or nearest the centre, whereby 
the spaces between the first strip will be filled up, and a^r being rolled and 
welded in the usual manner, or otherwise finished, will form a perfectly ti^t 
and sdid bairel or pipe. 

Improvement «» ihe M(mufou:tu/re of Ordfumce SheQs and other EbUow Vea- 
sdg. — An invention of Richard Peters, London, consists in the employment of 
a hoUow mould, made in two or more parts, into which the metal or other 
mat^ial to be moulded, is poured through a pipe, which descends about 
midway into the mould, — and imparting to the mould, after a sufficient amoimt 
of metal or other substance in a fluid or a semi-fluid state has been poured 
therein, two centrifugal motions at right angles or nearly so to each other. 
The centrifugal force acting in all directions, distributes ihe contents of the 
mould evenly all round the inside thereof, while the internal pipe acts as a 
.yent for the escape of air and gases, and prevents any considerable quantity 
of material (if any) being forced therefrom. On stopping the two motions and 
opening the mould, the hollow article will drop out, perfectly formed. When 
making a shell, a ferrule, threaded on its inside, is set round the internal pipe, 
and being incorporated with the shell, it will be ready for receiving a fuse 
tiireaded with a corresponding screw. 

Volcanic Refpeaiing Firearm. — There has lately been commenced in New 
Haven, on an extensive scale, the manu&cture of a rifled arm, the joint inven- 
tion of Messi|(. Horace Smith and Daniel B. Wesson. As the novelty 
consfi(ts more in the ball than in the gun itself, this may first be described. 
It is a complete cartridge, cased water tight in metal The ball is in the 
qylindro-conoidal or Mim6 form, with a deep cavity in the backside in which 
is inserted both the powder and the percussion cap. A coating of cork inter- 
venes between the cap and the thin metal which forms the outer covering, 
the softness and elasticity of which material removes all possibility of explod- 
ing the powder by any ordinary violence. 

The rifle or pistol is provided with a thin case extending the whole length 
under the baireL This, by a simple movement, is filled with balls which are 
pressed backward by a coiled spring. The barrel is open at each end, and is 
chambered somewhat larger at the breech to receive a ball easily. By a for- 
ward noovement of a suitable lever just fix)nt of the trigger, the breech pin is 
drawn directly backwards, and a ball is carried up and placed in line with the 
bore. Next, by drawing the same lever back to its original position, the 
breech pin is forced to its place, driving the ball into the barrel, and at the 
same time puncturing by a point on its end quite through both the metallic 
covering and the cork, and pressing fairly upon the percussion portion of the 
inclosed cartridge. The gun is now loaded, and on pulling the trigger the 
hammer strikes fair upon the hinder end of the breech-pin and transmits a 
sufficient shock to discharge the piece. 

The movement of the lever described in charging the rifle also pushes back 
the hammer, or in other words cocks the gun, but in the smallest pistols it is 
(bund easier to place the thumb on the hammer and draw it back while some 
of the fingers work the lever beneath. The mechanism by which the whole 
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is apoomplished is very simple and apparently durable, the movement of '■ 
brwNh-pin hoinp; effeoted by a toggle joint which is so nearly straight at the 
time of the disohargo tliM the reaction producea little atrain. The breech-pin 
Bts very tightly, and It has been proved by trial that ihe pressure and inertia 
(if the hammer nJone wiJl keep the breech-pin hi plac« even if the toggle joint 
and all the other parts are rDmovoiJ. The penetration of the balls thus con- 
structed and projected appears about equa] to those of the Ulnifi rifia, or all 
that need bo desired. The balls aie prepared at a proGt (or $1 per hundred, 
and may be discharged at the rate of one per second. The rifles bold thirty 
and tbe smallost pistils seven balls each. 

Imprwenteni in Shot Guns. — By Buckol and Dorsch, of Monroe, Mich. — 
This hivention oaniUBts ia giving the barrel of tlie gun a sUghtly undulating 
fbrm, for the purpose of causing all the sliot (o strike within^ certain drde, 
and prevent its indiscriniiQate scattering. The barrel is divided Into an odd 
number of parts, say five, seren, or nine, according to the length, the siUd 
parts being made alternately of larger and smsJler diameter. The parts next 
the broach and at the muzzle are of the lai^r diameter, and the intervening 
parts smaller and larger alternately, thus ptodudng on tmdulating bore. 
Many experiments, we are told, have been made vith shot guns of this con- 
struction, and the result hi all cases is, that the shot lUl willila and eveu]y 
cover a oertaln Hized chiile, never scattering beyond, 

Neui Bullet JTimAwm.— Mr. Wm. H. Ward, of Auburn, N. T„ lina recently 
invented a machine tor manufacturing hulleta IWim lead wira. The wire fs 
eoiledupon ttfltsat the top of the macliine, and suspended by means of ntoheB, 
ftom wliidi the lirad is fbd downwards into the maohino, where it is mraBured 
and cut off as required Ibr each buUot, aftfir which it is Ibroed forsviml into dic«, 
nitd Ibrtned into the desired shape by compression. It makes musket, rifie, 
and pistol, elongated, hollow, and* conical expansion ballets; also round or 
shell balls all at the same time. At one corner it makes round balls, 
at another musket, at another rifle, at the other rifle and pistol elongated 
bullets — each corner being double, with two sets of dies and punclies, whiuh 
gives eight bullets to one revolution of tbe machine. The machine is capable 
of being worked up to twenty-flvo turns iti a minute, which is equal to 300 
bullets per mimite, 10,000 per hour, or 190,000 per day. 

Mjirirvtd Frimtr fnr Fire Arnui. — In tliis hivention, by Lieut. J. N. 
Ward, IT. S. A., the percussion hammer is made hollow, and the priming 
paper rolled up and placed within. Whenever the hummer is cocked the 
paper Is fed out fi>r a little distance, and then out off and exploded on the 
nipple by tho descent of tlie hamnier. It is certain in its oporatlon, and 
the meohanism is shnple. The improvement can be applied W all gunii in 
use at a very smnll cost, witliout any alteration in tho lock part, tho only 
change being in the fiinn of the hummer. 

Rreais/ Bnfeh. Loading Rifie. — Iti this EDglish invention, a movable 
breech is employed, which is made to flt into tho end of tho rifle barrel, and 
is held in dose oonlact with it by tho lalerul pressure of a wiidgo pieOe, 
which is hinged to the barrel and the lock tVomo, and which drops between 
the eiid of llw breech and a false breech. To cluirgo tho riflo, this wedge 
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piece is first withdrawn, and the breech slid back clear of the barrel into 
the space vacated by the wedge piece* A small finger lever at the side 
slides back to the breech, which is then turned up and receives the charge; 
then it is brought down again into line witli the barrel, slid forward, and 
forced into position by the wedge piece described. The movable breech in 
this rifie is a^charge chamber, and appears to be a supplementary device to 
^larp^s rifle. 

Monster Gun. — Messrs. Horsfall, of Liverpool, England, have during the 
past year constructed and presented to the British Government, a piece of 
ordnance of most enormous dimensions. The process of fabricating this 
huge mass was very simple. Square slabs of metal, of about 3 feet long by 
1^ broad, were welded together, and as layer after layer was added to the 
mass the slabs were reversed in various directions, till the bulk presented to 
the eye the appearance of a huge, sohd lump of iron, slightly conical in form, 
15 feet long, 8 feet 10 inches diameter at the thick end, and tapering to about 
2 feet 10 inches at the small or muzzle end. It tilien weighed nearly 26 tons. 
Great care was taken, and all that science could suggest was brought to bear 
upon the process of fiibrication, which lasted seven successive weeks, day and 
night; but the material was during that time regularly. allowed to cool firom 
SsUurday night to Monday morning. Great care was taken to prevent the 
mass from receiving the blows of the hammer, or percussion fix)m any other 
cause, while it was cold, or in a semi-heated state, in order to avoid the 
disintegration known to be produced in iron when hanmiered cold. Forty 
men were at times employed upon it, and the hammer used weighed nine 
tons, striking at every blow equal to a force of twelve tons. 

After the mass had been roughly shaped, the process of boring was com- 
menced, the first bore being with an eleven-inch cut. The material proved 
to be all that could be wished — not the slightest indication of crystallization, 
brittleness, fiiult, or looseness of texture was manifested. There had not 
been the slightest imperfection in the forging. It was next bored with a 12|^ 
inch cut, and finally with a 13-inch— the distance bored being 13^ feet After 
this process, the piece was finished in the ordinary manner, though in 
superior style. The nett weight of this piece of ordnance, after comple- 
tion, was 21 tons 18 cwt., having been diminished a little over four tons 
by turning and boring. This was nearly three times the weight of the 
great Stockton gun, which weighed 7 tons 17^ cwt. Its diameter at the 
breech is 44 inches; at the muzzle 27 inches; thickness of metal at the 
breech from the bore to the outside, 1&| inches; thickness at the muzzle 7^ 
inches. 

The gun is discharged by means of a percussion hammer affixed at the 
breech, and such is the machinery connected with the raising and lowering 
of the instrument that a child might almost elevate it or depress it when in 
the stocks. It is 'capable of receiving a ball 302 pounds in weight, which, 
with a discharge of 90 pounds of powder, is expected to be projected at 
least five miles. The capacity of the Princeton's gun was for a ball of 219 
pounds. 
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MOVABLK TAEOBT. 

The following iogpiiioija cojitrivsnco has been adopted in tlie eiperirneatal 
gunnery sliipa of the British Navy ; It oonHista of a wronlar target, fltted on a 
ball and aooket support, and cnpnlilo of being moved in all (tlrections, but so 
arranged that upon a string being pullod ita movementa are rnddenly arrested. 
The target is planed at one end of the deck, and a wooden gun pointed towards 
iC at the other. The manual exercise is psrfonned at this gun as at any other. 
When the captaia of the gun comes to the Qnal operation of p<nniiDg, he seizes 
the end of a long string attached to the apparatus whith am»ta the target, and 
wliich is passed through a ring oeor the screw fixing tlie lock to the gun: and 
as soon as, in his eetimatJon, tho gun boars directly on the bull's-eye of the 
tdrget, he puUa thia string, aa ho would tho lock-lonyord ; and in one instant 
the (argot becomes stationHry. Tho officer superintending the exercise has 
now the means of examining tho position uf the gun, and of ascertalniiig 
whether or not it has been well pointed. This appears to form an admirable 
introduction to the real practice with shot. 

This wooden guu, it may be mentioned, is flUfid with a mnall eye-hole right 
tliroogb its length, by which six object may be looked at along tho axis of 
the bore, and the difi^renco of pointing by the line of metal and by a gun dis- 
parted is made at once apparent This device was first suggested by ^ 
Samuel Pechell, who remarks, that " in tho first place it is neoossuiy to oon- 
vinoo sailors practicAlly that tho thing you wish to teach tham is absolutely 
necessary." Unldl, therefore, " they are shown why the line of metal will not do 
forapoint blutik ehot so well as a line prodnced by disparting, and which shall 
be parallel (o the axis of the bore, they will not care whether they use a siglit 



isiPKOviiM]i:!n.-a ra tuk wANUFAcmrKE of paper. 
Paper from Refase Ihtmsl Leather. — Lazare Ochs, of Belgium, hasobtoineJ 
a patent for lutldng paper Ptom the cuttings, waste leather, and scn^is of 
tanned leather. The manulocture of paper from leather is an old story, as an 
American patent was obtained fhr such paper maay years since ; but 
M. Ochs' method of treating his leather to take out the tanning is worthy of 
attention for its simplid^. The scraps of tanned leather are placed in alerea 
OQ the ends of arms or spokes on a wheel, and are made to rovoWe in a 
Htrenm of water, which operation, when continued long enough, WBRhea oat 
the tannin from the leather. After this about 30 per cent of old hemp rope 
is mixed with the scraps, and the wliole is cut up and rediloed to pulp, from 
which the paper is modo. A very strong coarse wrapping paper is made in 
this maimer. 

Paper from 0>e Bark of Vie Cotloa Slaik. — Experiments have been recently 
made to develop a hemp, suitable for paper muiufBcture, &om the boA of 
"the cotton stalk, with a fair prospect of suoDess. The btet period for pre- 
paring this cottoti hemp is as soon as [iracticable after tho picking of 
n Jhiiahed. The plants sliould then be pullivl up anil 
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hemp or flax, and afterwards broken up and the bark separated from the 
wood of the stalk. 

The following is the claim for^a patent recently granted for improvements 
in making paper to William Clark, of Dayton, Ohio : " I do not claim the use 
of lime or other alkaUe^ in the preparation of vegetable material used in the 
manufacture of paper. But I claim the boiling of coal tar with the straw 
or other vegetable material for the manufacture of paper, in the manner and 
form set forth, and for other similar purposes^ or purposes substantially the 
same." 

Improvement in preparing Paper pulp from the Fibres of Endogencms 
Flanis. — ^The object of this invention by Francis Burke, of Montserrat, West 
Indies, is to convert the fibres of vegetables into pulp, without having recourse 
to the process of separating the fibrous matter from the other component 
parts of vegetable substances ; and to efifect this object, he adopts means for 
simultaneously or in one process reducing the fibres to pulp, and separating 
the pulp from the gummy and other vegetable matters with which they are 
combined. The vegetable substances to which the prpcess is applicable, are 
the plants known as the plantain, the banana, and the aloe, and any other 
vegetable substances containing fibrous matters, from which the other matters 
contained therein can be separated by water, whilst undergoing the operation 
hereinafter described. 

When necessary, the vegetable matter to be operated upon is first cut, 
crushed, or bruised, for the purpose of reducing it to such a state of division 
as will permit of its introduction into a mill to be ground. If the vegetable 
be plantain, banana, aloe, or any other similar vegetable substance in a green 
state, it is preferred to crush it between rollers, so as to deprive it of its fluid 
matters. To reduce the vegetable matters to pieces of a convenient size, a 
chaflfcutter, saw, or other convenient meaq^ may bo used, according to the 
nature of the material. The material thus prepared, is ground in a mill 
made of %pair of plain stones, similar to those of an ordinary flour mill, with 
the eye of the runner or ujpper stone somewhat enlarged, so as to facilitate 
the admission of the material. Either the upper or the lower stone of the 
mill may be made the runner; but it is most convenient to have the upper 
stone the numer, and motion may be given to it in the same way as iji 
ordinary flour mills. The material to be ground is fed simultaneously with a 
stream of water into the eye of the mill ; the supply of water being sufficient 
to convert the vegetable material when ground into a fluid pulp. 

The water used may be either hot or cold, but cold water is preferred, and 
when necessary, any chemical agent may be dissolved in it to facilitate the 
separation of the fibres from the other vegetable matters with which they may 
be mixed. The vegetable fibres, as tliey are ground to a pulp, are thrown 
out at the periphery of the stones, round which a {rough is placed to receive 
it; from whence it runs into suitable sieves, by which the fibrous pulp is 
separated from the water, which passes away carrying with it the soluble 
matters, and also many minutely-divided insoluble or non-fibrous matters 
w hM?h may have been separated frx)m the>fibrous matters by the action of the 
milL 



r 



IHO DieuOVKEY. 



[ eCDTOBINO UACHINZ, 



] 



A. nuw flax Bcutchiug machine Una been recently lirought out 
which Laa oUcitad tbo highest eucouiiuma for oS'ectlvcDesi and eoonotnleal' 
working. 

Tho Hpaoo the machine occuiaea ia nbout IT fay 10 foot; llie holding of the 
Box ia i^eoted bj meaus of a liorlKontal whocl of about throe feet in i3iliiiiet«r, 
hiiTiiig on ila circumferciu^ two grooves, in which grooves, by cndleHB ropes, 
kopt tight hy a counter-wolght, tho Has straw is hold flmdy betweon Iha 
groovoa aiid ropee, to be taken slowly round to tho brcakora, or scatchitig 
blades. It ia here tliat tlie great improvement occara ; those bbdes are flxod 
In a peculiar lutumer on the hoiizontaJ shafts, parallel to oadi other, bnt oc 
diSbrettt levels; each shall cairies aitm, placed oppodto to each other, so 
ooatrived as to pass oach other without ooming in contact ; to those iirtna the 
scutching blades arrfflxed, paasiDgeaohoOiDrinintoraectingDlroles, thelnto^ 
sectiun taking place immediately bslinvtlie drcunferonco ol the holding wheeL 
The bludes strike tho Bax rapidly, but gently, on either side alternately, whilst 
it Is slowly passed under their aetlon in the groOTca of tho holding wheel 7 
being tlius cleaned ut one end, it is grasped at tlio proper moment by the hold- 
ing apparatus of the second pair of the scutchers, being counterparts of tlie 
first, but BO set, that the other end oT the straw ia efTectUBlly cleaned, and thus 
the finished fibre passes out toady Tor the maiiuTacturer. 

The machine is porrectly solf-acting, merely requiring the Sax straw to be 
put in on one aide, and tho Box Snisbed ia token <h>m tho other aide. From 
the moment the straw enters inlo the mocliine, no further attention la neoes- 
sary, and no skilled workmen are requhud, as any boy or girl of fourteen or 
flfteeD can be tauglit to feed it in two or three hours, — the machine does It 
all, and delivers the flax well aoutohed. All clasps, or holdara Ibr faatooing 
the straw, are diapenBod witli, the attendants are not liable to accident^ and 
'the important objort — soourity from the annoyance of dust — is attained, fbr ' 
simply cloratijig the machine a few f^t, the whole of tlio 
dust pass away beneath. 

CALICO rKINTlNQ. 

Mr. Mercer of Manchostor, England, is now eugaged in superiuteniMng one 
of tlie most curious historical and scientific works of tbo day, viz. a " History 
of Calico Printing." Of the interest of such a history, even to idle readers, 
there cannot exist a doubt, for the history of calico printing connecia itself 
intimsitely with the history of dress, of manners, and of taste, in a largo por- 
tion of the habitable globe. The Manchester designer has to please tlie Greek 
prince and the Australian savage: to satisfy the King of Dahomy and tlitfflih- 
wUe of BiUingagate. Such of our readers as have seen the msgoxinea of » 
wholesale PriutaeUer, and have noticed how curiously tho taste In Fine Art 
variaa with latitude — from the warmth of Lima and Rio to tho chastity of 
Montreal and Donlsdc, — will feel how mixoh a aorJea of pattom booka may n 
gt^ ia tlio ivay of national manners. The horseman of the PampaB anjB 
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vine dresser of Brazil^-the Amokota of the Cape and the R^ of the Himalaya 
has each his own styles his own color, his own pattern. Calico Printing has 
to adapt itself to the Greek of At];iens, the Arab of the wilderness, the priest 
of Benares : the taste of the ladies of Canton, of the Court beauties of Siam, of 
the harems of Persia and Turkey must be remembered under pain of loss. 
The records of a manufacture which has to consult so many tastes, and to 
satisfy such various whims, cannot fail, we repeat, to interest many persons, 
and to claim a place in every good library. A History of Calico Printing 
would be a curious, valuable, and appropriate present for Manchester to make 
to our Library of Contemporary History. 

The plan proposed is as follows : — ^The work is to be divided into six parts ; 
tiie first part would be an introductory history of the art from the year 1750, 
including every department ; the second would comprise the history of the 
mechanical department by Mr. Bennet Woodcroft; — ^the third would embrace 
the history of the coloring matters, chemical compounds, and other materials 
used in calico printing, by Dr. E. Schunck; the fourth would be the history 
of the dyeing process, including color mixing, and the actual printing, by Mr. 
J. Graham; — ^the fifth, the artistic department; the first part of it being 
devoted to engraving, by Mr. Joseph Lockett, and the second to include pat- 
terns, and all particulars relating to taste : — ^the sixth, statistics of calico print- 
ing. 

CEENNILLE CAEPETS. 

At a recent meeting of the N. Y. Mechanics' Club, Mr. Thomas Crossley 
of Boston exhibited a model of a color printing machine intended to bemused in 
the manu&cture of Crennille carpets. The machine was patented in 1854 in 
oar own and foreign countries, but had been allowed to remain quiet until a 
lltfge Ofoe could be finished and tried. This had now been accomplished with 
snch soooess that the first yard of stuff passed through the machine unex- 
pectedly came out absolutely perfect The manufiteture of rich, many colored 
carpetingB is usually very slow and expensive. Colors dyed in the wool are 
&8t or transient according both to the kind of drug and the degree of heat 
employed in steaming. Scarlet is a fast color, as it is heated to 212° ; but a 
buff produced by the same drug is heated only to blood-warm, or thereabouts, 
and is liable to fade when in use. It was very difficult to weave a large 
number of colors, and only a small quantity of the wool employed came in 
fdght To remedy all these evils, a Mr. Whytock of Edinburgh invented a 
process for printing tapestry carpets, and Messrs. John Crossley & Sons of Hali- 
&z had engaged very largely in the manufacture. The method was that of 
printing the warp alone by a slow process on a large cylinder, and afterwards 
weaving it as carefully as possible. In printing, the tints were impressed on 
the goods, and the steaming process equally applied to the whole, which 
rendered printed colors more enduring than dyed. The steaming in either 
case was supposed to open the pores of the wool and allow the coloring effect 
to penetrate. Boilers cannot print heavy carpets well, as the coloring matter 
cannot be retained, but squeezes forward as the rolls draw in the fabria Flat 
blodcs must be loaded very heavily with colors, and pressed very powerfully 
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fijT somo tiras upon llio goods. Tliia ia now done by hand in the Orennllle 
c&rpet tuukin^c; but tlio maoLiue under notiae hnd pitnod itself capable of 
printing potiectly nt tlio rate ot 4,000 yards per dny. 

Tbo ridi-Bized niauliioB weighs 30 toni, and ia some 40 foet long mid 13 
high, and prints (I colors. The width ia audi that tlie bloclca or carved 
" fonna " may be moved bodily out to one aide ufter oach impreasion to be 
aapplied with u fresh eunt of color. These bloolts, when in use, ure in abso- 
lute contact, and presa aide by side upon 4be carpet, but to afford aulBciout 
room tor applying the color, and alao t« almngthen tlia framing;, tlie forma are 
moved out, three to one side and the all«niato three to the other, ao that the 
coloring Bierea are separated by a Hpace much wider than is necessaiy to 
prevent mixing. Mr. 0. eonaidered the macliine capable of producing very flue 
dress goods and very rich paper hangings, such aa are now only Imported. He 
hod counted on ooe piece of very expcuure foreign goods 1 SO (Ustlnct oolora. 
The great point in the goods so produced is the perfect " regiater " or fittin({ 
of each impreSBion Biaotly to ita place without any of the overl^piog and 
dbTtortions generally observed. This Is partly awit;g to a pecnliar method of 
boidiog and moving forward the labric after each impression, which iusuree 
the absenoe of any stretoh or irregularity. Another point ia the praotieability 
of printing paper hangings so lor heating the table over whioli it moves ttwt 
the color first planted would be dry before leaohiog the last form, rondy to 
receive onotlier color upon the fir.^t when nocessory. It is in tliis way that 
the veins ore displayed in o darker tint upon the aurface of green loaves. 



SIJAMI.ESS C.ARMENTS. 

An invention has boon patented, and ia now in operation for tlio m&nU' 
fiiaturo of aeaialeaa ulothiofi; by the Seamioss Garment Manufaoturing Co(D- 
pany, at Wincbondon, Mass. The process ia as foUowa ; The wool, as it 
througli the carding macliine, ta woven upon qilinders of peculiar 
tbe layers of wool crossing each other at different angles, the Hbres 
itched to their utmost, maltiiig a close, well woven batt, which ciul 
Into coat bodioa; others into sleeves, pantaloons, mittens, shoes, 

_ and tlie like. Over theao cyliodera ore drawn doaely-Qtling bogs, or 

eoverings of cloth ; the whole ia then immersed In water, whence tlicy are 
taken and dropped Into motalllo tubes heated by atenm. A sligbt vibmlory 
motion is there given them, whioh falts the wool in a few minutea, lenTlDg, 
when coatii are to be made, tlra ends of the sleeves and the aim holes of 
tlie ooat soft; thoy ore then joined and flrmly felted together, produoipg 
a coat parfeot in ahapo and even in texture. They are then fiJled nntil Ihey 
booomo firm aod solid. Uoat of tlioao garments ore dyed in tlie vmol before 
carding; those that are not are at this stngo ready for the dyer. Next 
they are dried on copper forms Ln the shape of men, heated by steam- 
While upon these forma tliey go through a finishing prooe«s, whioh gives 
lliem the appearance of the goods known as Beaver Cloth. The; are nov 
ready for lining and trimming, wliicli is done iiecording to the taste oi 
/lim/alied. 
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REWOEKING WASTE FIBRE OF CLOTH. 

A patent has recently been secured in England by Mr. S. C. Lister, for 
reducing hard waste fibre with a twist in it, like cord, or woven cloth of 
cotton, silk, &c., to be worked over again. The waste is first cut in a 
machine in short lengths, then it is put into a machine having revolving 
arms, like a rotary flail, and beat for some time. This loosens the several 
strands in the same manner that plasterers loosen the hair used to mix with 
their first coat for walls. After this beating it is placed in a chamber and 
exposed to the action of steam, then taken out, dried, and submitted to the 
action of the common carding engine of a cotton factory. This process is 
stated to be a *great improvement in the way of treating shoddy, or waste 
cotton twists, to be reworked and put into new fabrics. 

Another foreign invention, applicable to tissues or other fabrics (whether 
rags or pieces of new goods) composed partly of wool and partly of vegetable 
fibres, consists in a mode of removing the vegetable from the woollen fibres, 
and thereby obtaining the latter in a suitable state for manufacturing pur- 
poses; the same, consequently, offers an easy mode for removing the threads 
from rags with which the seams, button holes, or other parts have been sewn. 
The rags or other goods, after having been cleaned to a certain extent, by 
any of the known means, are put into an acid bath (whether cold or suitably 
heated) containing one hundred parts (by measure) of water ; fi-om four to 
five parts of common sulphuric acid of commerce; and about one part* of 
alcohol ; and in this bath they are left as long as required for disintegrating 
sufficiently the vegetable fibres. The goods are then removed from the acid 
bath; after which, the greater part of the liquid is pressed out, and the 
goods dried by any suitable means — care being taken to spread them out as 
evenly as possible. When dried, they are submitted to a boating engine, or 
other contrivance, for removing the woollen fibres from the partly decomposed 
vegetable fibres that may still adhere to them; after which the wool is 
thoroughly washed in water, or in a weak alkaline or soap bath, in order to 
deprive it of acid ; it is then again dried, and in this state is ready to be pre- 
Xnred for spinning or othevmanufacturing purposes. 

The patentee claims the mode of submitting tissues or other febrics, com- 
posed partly of woollen and partly of vegetable fibres, to a bath of diluted 
sulphuric add, to which a small portion of alcohol is added ; by the action of 
which bath, and of the processes above described, the vegetable fibres are 
readily removed from the wool, and leave it in a fit state for being again 
employed for spuming or othei' manufacturing purposes. 

IMPROVEMENTS IN MACHINERY FOR MANUFACTURING TEXTILe 

FABRICS. 

Ooardvng 2£aMMfry. — ^W. Stevenson and William Crawford, ofLochwmnoch, 
Sootland, have obtained a patent for improvements in carding machinery, 
which appear to be novel and good. Li its main details their carding engine 
resembles thoee-m common use, having a feedmg in and carding apparatoSL 
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The wool or cotton pasBes tbroiigli the macltine in the usiul tnanaer, ua lar 
OS the main eardiag cylfniJoT, but insteud of dolflng or reiaovirg the sliver, aa 
at present practised, a diak card ia employed for this purpOBe. — Thia is a disk 
of metal covered with card teotb, and aet upon » vertical rotating epiodlo in 
such n poaitiOD that tho card face of the disk workg with a port of its area 
against or in contact with the wire cord teeth on the horizontal main cylinder. 
Tlte respeol^ve surface mottoua of the main cylinder and ttie dlak card are thus 
at light angles with each Dthor, ood as the main cylinder riivolvcs, tlie disk 
card revolving eiao acroaa tho path, as it were, of tlie main cylindar card 
Biir&ce, strips scd carries away tlie wool or cotton trom tho main oylioder. 
The flhrooa materiaJ is thus eairied round by the disk clear away from the 
main cylinder, and one or more doffing comlia being urranged to woi^ upon 
the diak cord &oe, the Hbroua material is atrippod off the disk card, and pa»ed 
forward to a duplex endless apron arrangement. The apron anaogemont has 
a continuous forward traverso, in the luool manner, (be the conveyaooa of 
the Qbrous Toatertal away &om the actual carding apparatus. But in addition 
to this traierBe it has also a lateral vibrating notion horizontally, for the 
piirposo of giving a rubbing rolling action to the flbroua mntorial, to com- 
plote the sliver or raving. To give greater eSect to tliis alubbing rolling 
proceaa, the endloea aprons are made double, the flbrous matoriaJ being passed 
along between the two contiguous lengths of aprons, the lateral action of which 
is in' opposite directions, and gives the requisite rubbing rolling action to the 
fibres, and condensce the sUvera for forthtv preparation and majiufiuiture. 
And to aid the rolling or condensing action for solidifying tho sliver as it 
issues from tlie endless aprous, it may be passed through a revolving tube, 
for the purpose of adding a fortiior condensing twist to the fibres. Inntcad 
of traversing aprons, duplex aotlon rollers moy be used for traversing and 
rolling the slivers. It is intended to employ thia improved machineiy for 
textile monulactures, but it is particularly applicable In wool carding, so oa to 
produce slivers of any length in a convenient manner. 

Bag Luoins. — The weaving of bugs witlioul seam is becoming quite on 
extemtive branch of manulocture. An improvement recently patented bj 
Uessrs. JUson and Sparhawk ofLewiston, Me., haq for ila object the regukting 
automatJcflUy the operation of the harness so as to weave a bag of any lengfth, 
then to dose the bottom, sfiorwards tu commence weaving open again, and so 
on. It can be applied to a oommon loom, four or six leaves of hamess being 
required, according to whether a pl^n or twilled bag Is desired. The prini^pal 
feature of Ibe inventian consiala in a studded pattern cylinder having-the 
studs attached to movable slides, arranged longitudinally to the cylinders. 
By shining these sUdea in one directiot;, the studs are brought to a proper 
positicn ta cause the harness to operate in a suitable manner to weave the 
open part of the bag, and by shilling them in tlie oppcaite direction, the studa 
are brought iuto a posiUon to cause the harness so to operate as to dose tlie 
Ixtttom. These movements are all eCfected by selT-acting devicca, and can be 
so varied as to weave bnga of any length desh^L 

Earviry's dead Spmdle. — A spindlo invented by Mr. M. B. Harvey, of Q 
R»d, C't; diitbra froin any Tiereloforo introduoed among o 
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18 a short spindle, costing fifty cents less per spindle in a frame than the Hve 
spindle costs. A warve is fitted to the spindle revolving around it Pro- 
jecting from the upper end of the warve is a tube, which, entering the 
base of the bobbin, gives motion to the bobbin in part, the other part being 
Becored by a pin in the base of the bobbin, suited to, and entermg mto, a 
hole in the upper plane of the warve. Motion is communicated to the warve, 
and thus to the .bobbin, in the same way as it is given on a frame of live 
spindles. ^ 

Improvefment in Hat FeUing Machines. — ^In a patented improvement of Jas. 
S. Taylor c^Danbury, Conn., there is a large cylinder, having on its periphery 
a series of rollers, and over these is placed an elastic cover or jacket The 
large cylinder rotates in one direction and the rollers in another. The hat 
bodies are carried around and felted by rubbing between the rollers and the 
jacket, and are discharged at the mouth of the machine, where they are put in. 
The machine is adapted especially for felting the finer quality of for hats, for 
it gives a light easy motion to the felts, and works them in hot water. We 
are informed that two men can do three times more work with one of these 
machines than they can by hand. — Scientific American. 

Flock Renovator. — ^An ingenious machine ha& recently been constructed by 
Mr. Charles !5oltj of Stafford, Ct., for renovatmg the flocks used in the manu- 
fiicture of woollen goods. It consists of a cylinder, fourteen mches long and 
twelve in diameter, covered with cast iron plates, on the outer surface of 
which are small conical teeth, one half inch in length. This cylinder revolves 
about two hundred turns per minute, in juxtaposition -to an apron of iron, 
between which and the rotating cylinder the flocks pass, and from which they 
&]L While falling, they are pervaded by a strong tide of air from a blower, 
which runs about 800 turns per minute. By the wind of the blower the flocks 
are carried out through a prepared orifice, while other more ponderous and 
fbrelgn matters &11 under the machine. In this manner the flocks are reno- 
vated. The machine is made of iron, and costs about fifty* dollars. 

Napping Clbfh. — Sir Charles E. Grey of England has taken out a patent for 
raising the napo^ and dressing woollen goods, by substituting a new material 
for the common teasels, which have been used fix)m time immemorial for this 
purpose. He employs the prickly parts of plants known in the West Indies 
by the name of "nicker bush," and by some botanists called Gmkmdina Bon- 
due. These prickly burrs are stated to be far superior, for napping, to the 
teasels, and can be obtained in any quantity, and are cheaper. 

"Uouble Weaving. — ^William Norton of York, Eng., has secured a patent for 
weaving two webs of cloth at once in one loom. He employs two founda- 
tions of warps, and two shuttles, and these are placed one above the other 
with separate warp and breast beams. There are two shuttle raceways on 
the same lay, and a double dent reed is used. The two shuttles work across 
the web, one above the other, at the same time, and the operations are per- 
formed simultaneously. Two webs of cloth are thus produced at the same 
time in one loom, and thus, in a factory, space is economized by the double 
amoiint of work being executed in the same space in one loom. The looms, 
also, must cost leas thansing^lo looms, in proportion to the amount of work 
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they con exocate. TUase loome, however, hcve this serioua drifsct; theopem- 
live or weaver eannot well tie broken tlii'eads or notice defeota in tiie lower 

Sinillfd and I'lain Weaidng ia one Loi/m. — R. A. Whytlaw imd Jamea 
Steven, of Qlaagow, have obttiiaed u patent for a Belf-actJDg medULCical 
ttTTBiigemeiit in lootoa, whoreby altornato twill and plain weaving can be 
eiwmled in power looms. Four lioddlos are naed, whicli ore operated by 
Ibur iBvera tliat arc depressed by cams on a revolving shafl, which raakeB 
a revolution duiing the time that Iborjiii^ are throwD by the sliuttle. When 
th6 twilling action ia required, the four heddle levers are worked eeparately 
in the proper rotation to mak^ the twill : but when plain weaving is required 
on the weh, the heddle levers are coupled in paJri, and tho cam, oa it comes 
round, actuates oacb pair at once, as with two heddles in plau work ; the 
[bur heddlea are then arninged predseiy oh in phiin cloth weaving. In the 
loom of the inveutoFB, the change from plain to twilled work 19 done by a self- 
acting device, and peculiar thahionable &brica, part twilled and part plain, are 

PAPEE HAMGING9 IN OIL C0I.0K8, 
Mr. Peter Trumbull haa secured a patent in Eog^d tor the nmnubctore 
of paper hangings wicli oil instead of water colors, Sj the ose Of oil Colore 
Beveral objoctions to tho use of paper hanpngs made from water oolorB can be 
obviated, such oa the expedition with which Uie hLttcr ore obliged to be 
printed — the paper being nec«8aarily wet, and eacli color printed sepuratelj — 
and which, thereTore, does not admit of the proper working and claisifloaticn 
of the colors employed, und although when dry thoy look rich and sightly, 
yet when varuished the colors sink and present a barah appearance. The 
patentee, though u^ng the ordinary paper, double coats it with composition 
made with a solution of india rubber, tallow, japan, soap, and size, iu certun 
proportions, rendering the paper impermeable, strong, elastic, and durable. 
The paper thus prepared and dried is then (in the manner usually practised 
bj grainera in wood) marbled, or otherwise ornamented with colors, com- 
posed of UiB following iugredienta ; — Ojcichloride of load or liuc, jnpaji, tur- 
pantine, and raw linseed oil, mixed in the ordmary manner, to produce the 
dealred colore. When d;y they will have a gloss almost equal to one coat of 
varnish. Vamiah can be applied to enhance tlie beauty of the paper, which 
does not require any preparation to reuelve it. 

SUBSTITl-TE FOR WOOD AND OTHER HAED SnBSTANGKa. 

Mr. F. 0. Lepage haa lately obtained a patent in England for a new oom- 

position of materials which may be employed as a sabstltute for wood, leather, 

bone, toetal, and other haSi or plastic substances, and the metliod of mann- 

fncturing which ia as follows : — ^ 

It eotwirts of a combination of sawdust and albumen. The sawdust mqr, 

ifpreferrod, be mixed with vegetabb, mhieral, or metallic powders, and the 

albumen with any other glutinous mbxtnnce; or instpnd oT mixing the eaw- 

_ dust with albumen, the sawdust may be coiubhied with any other glutii 
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or gelatinoiis sabstance, such as gelatine, or size^ or with aluminous salts. 
Pore albumen extracted from eggs, blood, &c, is preferred for the purpose of 
the invention. The method of manufacturing the improved composition is as 
follows: — ^The patentee first soaks the sawdust (mixed with other powders or 
not) in pure albumen, shghtly dUuted and Hquefied by water or otherwise. 
He then dries it well, and subjects it to pressure in an hydraulic press, or by 
any suitable means. He next places the substance in a mould of the required 
shape (preferring a mould made of steel) in such quantity that after forcing it 
into the mould it may exactly fill it, neither more nor less. While the^pres- 
sore is being effected, heat is applied to the*mould until the moulding is com- 
pleted, by a steam jacket, hot plates, surrounding it with hot bars, by direct 
or radiated heat, or otherwise. As soon as the moulding is completed the 
mould is suddenly cooled by being immersed in cold water, by pouring water 
over it, or in any other suitable manner. Coloring or other substances may, 
if desired, be added to the sawdust and albumen. Metal castings or orna- 
ments in relief in metal or other material may be apphed on the composition 
before pressure, or the articles may be ornamented by engraving the inner 
surfaces of the moulds in which they are shaped. The new composition may 
be applied to the manufacture of a variety of articles for which wood, ivory, 
gutta percha, and other hard and plastic substances are now employed, such, 
for example, as pipes, chess men, picture fi-ames, boxes, cornices, furniture, 
oombs, knife and other handles, book covers, brooches, and various ornamental 
articles. 

IMPROVEMENT IN THE MANUPACTUEE OP SHIEBED INDIA 

EUBBEE GOODS. 

In manufacturing common shirred goods the rubber is cut up into threads 
by a machine which causes much waste of stock at the sides and ends of the 
sheet firom which the threads are cut ; much time is also lost in examining the 
thrftfu^ff, to see that none but perfect ones are used, and much labor is 
expended in the frequent sharpening required by the cutters. The threads 
produced by the machine are placed in a stretched state at a short distance 
apart between the cemented surfaces of two sheets of cambric or other cloth, 
and the whole is then passed through rollers, which cause the two sheets of 
doth to adhere together in the spaces between the threads of rubber; but 
there is little or no adhesion of the rubber and the doth, and the consequence 
is, that the durability of the goods is much less than it would be if all- the 
parts of the rubber adhered to the doth. 

Mr. Eichard McMullen, of New Brunswick, N. J., has recently invented an 
improved process whereby he is enabled to produce shirred goods with a sheet 
of india rubber lining the entire surface of the doth,- thereby obviating waste, 
and employing a much less weight of rubber to produce a fabric of greater 
strength, elastidty, and durability. This object has long been sought after, 
but all attempts to make every part of a sheet of rubber adhere between two 
iheetB of woven fabric have failed. 

The improved process is as follows: In the first place both aides of the 

5 
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sheet ot rubber Are rouglieoed in iU QiaDuTiuiture, i>j placing it between 
two cnBTBB clotlia and thnn passing It tlirough calcoder uc spreading rollDTS 
between tlio coarae clotlia oJler it Junves ilio rollers ; or by pttsaijiji" iIld bIhjsI; 
bcfurc it bewmca liiu^ or set, bctwuon Did butGioos of mo rough rollura or 
aa; otlier Burliicus aiUtKblo to produce a rouglinoss or aaerios of mlnutD cavi- 
ties all DTor boUi Hurfocea ol lUe alioot. It is oezt vuluanized, hoiI alUi'wnrds 
boiled in a, Bolulioa of potash to romove tlie sulpbur wbich la precipitated on 
the Burface aftor vulcanl^tion, and whicli would prevent adliasbn. After 
this the oemont ia tproad over both Hurlhuee of the rubber, and the cloth ia 
applied ill the usual waj, while the rubber ia kej^t nt audi a tension aa ia 
neoeasoiy to giva the goods the degree of olnBtlcit]' required, end tbo whole ia 
pasaed between rollers wliioh have plain smooth aurfawa. Plaici amootli toi- 
lers are the best Ibr thia pnrpnse, astliej insure better adbeaion of nil porta of 
the auriaoB of the rubber and dotb ; hut a rib or flsuro may, if deahwl, bo 
produced ou tlie surface of Ihe goods hj grooving, embossing, engraving, 
indenting, or otlierwlso ornamenting the poripberj of one of the rollers and 
covering the other roller with felt or some yielding auhgtonce. This rolling 
Operation com pletofl the process. 

PKEFOItATED OR SOLID BRICKS. 

Some experiments have lately been instituted at BellLst, Ireland, on tbe 
oomparative sustiuning power of patent perforated bricka and bricka of 
the ordinB[7 kind. Iji each cose a pier of four courees of the briclta to be 
tested was built, in Homnn cement, on tlie table of a powerlulhydraulieprees, 
and allowed at least 24 houra thorougtily to set. A light scale board was 
■uapended to the safety-valve lever of tlie press, on which Uiere were placed 
Boccessire weights, until the pier of bricks on the table of the press waa 
oruehed. The number of weights was moreased a quarter of a pound at a 
thne (bemg an equivalent to an increment of in tons an the press), com- 
nienoing at 80 tons, this starting point being the effcot due to tlia united 
weights of the level and scale board. The pump was worked very slowly, to 
eliminate the oonouBBiou produued olberwiae by the inertia of llie water. The 
Grst ezi>eriment wee made with good ordinal? brick, ma pier of 19 ul sqaare, 
built in Ibur oouraee. Tliis showed symptoms of failing with IIU ton^ and 
VRS crushed with lOU tons. A pier of the same dimen^ona of perforated 
bricks began to craek with 3T0 tons, and was crushed with 3G0 ton*. ^ 
Joliu M'Neil having espressoil u desire to witness a repetition of these e»po- 
riments, at liis request a pier of 9 in. aqnaro of each kind of brioks was buUt 
in cement, in four ouursi'a oa before, and wltb especial care to have the jt^nta 
as thin oa possible. Tlie common bricks fiuled with 40 tons, whereaa the 
pier ofpatetit bricks sustained. IM tons before it was crushed. Seducdngtbe 
fesult uf these experiments to the elTect upon a superHdal tbot, common 
bricks, in the llrst experimeut, wore crushed by U<i| tuna to the squoro fbat, 
and by 71^ tons te the accond, tlie moon being 68^ tens. Patent perlbftted 
bricks were cruslied in the first experiment by IDQ^ tona per auperfioial Ibot, 
■nd in the second by 91S| tons, the mean bemg 164} tons. 

A paper tia the mcuulkcture of bricks wea recently read before the E 
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Society of Arts, and the importance of the trade to the country waa illustrated 
by the following statement. The quantity of bricks made per annum in 
England is 1,800,000,000; Manchester alone making 130,000,000, London 
averagmg about the same. Taking bricks at the low average of three tons 
per 1000, the annual weight would be 6,400,000 tons, and the capital em- 
ployed 2,000,000 pounds sterling or nearly ten millions of dollars. The 
number of patents connected with the manu&cture was stated to be 230. 

PLASTIC ZINC FOB BOOMS. 

At a recent meeting of the French Academy, M. Dumas communicated the 
particulars of a recent invention by M. Sorel, which promises to be of great 
advantage to plasterers and workers in stucco. He stated that the invention 
consisted in the discovery of a property possessed by oxychloride of zinc, 
which renders it superior to the plaster of Paris for coating the walls of rooms. 
It is applied in the following manner : " A coat of oxyd of zinc mixed with 
size, and made up like a wash, is first laid on the wall, ceiling, or wainscot, 
and over that a coat of chloride of zinc applied, being prepared in the same 
way as the first wash. The oxyd and chloride effect an immediate combina- 
tion, and form a kind of cement, smooth and polished as glass, and possessing 
all the advantages of oil paint without its disadvantages of smell, &c. The 
inventor fiirther suggests the employment of oxychloride of zinc as a paint 
for iron, and also to stop hollow teeth, for which its plasticity and subsequent 
hardness and impenetrability to the moisture of the mouth, rend^ it particu- 
larly applicable. 

Painting is now done in London by a hose. A reservoir of the paint or 
color is set on a parapet, and the workman uses a hollow brush connected 
therewith by means of a length of half-inch hose. The consequence is, that 
he woiks away with a never ceasing supply. 

THE MECHANICAL ABTS IN JAPAN. 

Li the practical and mechanical arts the Japanese show great dexterity ; 
and when the rudeness of their tools and their unperfect knowledge of ma- 
diinery are considered, the perfection of their manual skill appears marvellous. 
Their handicraftsmen are as expert as any in the world, and, with a free 
development of the inventive powers of the people, the Japanese would not 
remain long behind the most successM manufacturing nations. Their curi- 
osity to learu the results of the material progress of other people, and their 
readiness in adapting them to their own uses, would soon, under a less exclu- 
sive policy of government, which isolates them from national commimion, 
raise them to a level with the most favored countries. Once possessed of the 
requisitions of the past and present of the civiliz€Ri world, the Japanese would 
enter as powerftil competitors in the race of mechanical success in the future. 
" fevery American admired the skilM workmanship of the carpenters as dis- 
played in the construction of the wood work in the houses, the nice adjust- 
ment and smooth finish of the jointing, the regularity of the flooring, and the 
firaming and easy working of the window casements and movable door- 
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panels nud screens. The gencroL designs of tlie liouses DQd public building 
were V017 iiiforior to the exwution of tlia details ofconsQuution. TUe rormer 
wo/o uuiforoi, 8Qd probably in oocordnnco witli tlie ancient models, and 
sluiwed a coustraint of invontiva power witliiu mloa daubtless prescdbed b/ 
(Jovarnitioot ; wliile tlie latter evinced that parfoetion of finish whioli Iwlongs 
tu progrcstiive oxperieiuio. Aa in the oa^ntr; ho in tlio mosoniy, there wns 
110 Irocdom nor boldneBs of conoeptioD, but the moat completo execution. 
Their alone was veil cut, and tholr wqUh Btrougly aud regularly built, 
genondly iu ttio massive Oj'clDpean alyle. Xie ooopera wete found to be 
very expert at Qokodadi, where a largo numbor of barrels was constantly in 
the process of manufacture, (br pucldng the dried and salted Salv The banels 
are Br]dn-shaped, bulging at the tap, and are rapidly and akUfiilly hoopell 
with plaited bamboo. There are many workers m matal for onuunental and 
useful purposes. The Jnpaaeae uudorataud well the carbonizing of iron, and 
the temper of muoh of their steel <s good, as was proved by the polish nod 
Bharpness of their sword bludos. The cutlary, however, in common use at 
HuhodtuU wns of an hiTerior kind, and the barber of one of tbo ships pro- 
nounced a razor piu^hased in the town as being abominably bad, neither cut- 
ting nor capable of being made to cut. — Ainericaa iiyoififioK ' '"" 
Seoi anil Japan. 
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It is difficult, if not impossible, to estimate how many mlUlons 
caalcB, barrois, butts, hogsheads, &o., hi all their variolies, are anuuoJly requhrefl 
throughout the world. It has' been siud of the Chinese, whose skill in exe- 
cuting other impossibihtiea in wood is unapproachable, that they can make 
anything except a Imrrel ; bat throughout the rest of tlia dvilized worid we 
believe oooimoii couBcut agrees with tlie experience of ligtui in demanding br 
general packing purposeB prooiaoly the qualitiea fbund in these coustructloiu^ 
Le. oonveuient size for handling, roundness for rolling, projecting v'liince to 
be soiled la boiating, and a swelled bilge to oUow of tiglitenlng by driving the 
lioops. Economy demands that the whole slioU be of wood in sepurate pleoes ; 
but a due regard to effluiency and Ughtness requires a high degree of per- 
fbotlon in the workmanahip. To fulQi all these couditjona by machinery, MOd 
manultuture perfect l>aiTelB in any other manner tlien hy the cooper's tool! 
and the cresset fire, has come to be considered almost an impossibility. Ua> 
chines for sawing out ft form tolerably approxinating to that of a stave have 
been put m use with good suooess for some purposes ; and a powerfiil en^no 
fbr bititig cIT large shavhigs or chips hi just the form desired has uEtonialied 
the ouriout at all our fairs; and hotli tlieae, with mauy others, lutva con- 
tributed theh- quota to the unmcn^ number of hooped and headed chm 
which inclose the Oour, rioe, beaua, (hiit, aod " sundries" in transyortutiiHi, 
storage in our widely-extended country. But the Importonca of 
tight and well made barrels for flour is plainly apparent hi every 
whore tlio waste of the "double extra," "liuicy," "superflne" material 
observed, aud the employment of barrels absolutely water light, bypreaer 
the ffoar from daaage. would under many eircumstanoes add n largo 
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oentage to its value. The hand made barrels generally used for good flour 
cost in l^^ew York State from 35 to 45 cents each, and in many mining loca- 
lities as high as 60 cents ; while barrels made sufficiently tight for containing 
oil are sold at nearly or quite five cents for each gallon of cubical contents. 

A machine, or rather set of machines, designed for the purpose of manu- 
fiuituring the parts of a barrel with perfection equalling or excelling that of 
hand labor, has been lately invented and put in use by Mr. Geo. W. Liver- 
more of Cambridgeport, Mass. The practical working of the invention leaves 
no room for doubt that it is capable of producing barrels absolutely perfect in 
form, strength, and tightness, as well as in beauty of appearance. This last 
element depends in a high degree on the perfection of the planing machine 
previously employed upon the stuff, a species of machinery of which the 
powers are well understood, and therefore may be passed over very slightly. 

Li Mr. Livermore's invention the staves are " shaped" by a process some- 
what analogous to the steaming and bending in common usd, or perhaps still 
more to the ship timber bending about which some noise was made a few 
years since, but which, like the electric telegraph in the country legislator's 
grave opinion, " would do well enough for small bundles, but never for large 
packages." In one vitally important pointy however, it differs from any such 
process, and that is its instantaneous action. The bending is accomplished in 
a twinkling by passing the flat sawed stave, after smoothing it in a "Wood- 
worth's planing machine and exposure to a mixture of air and steam at about 
810 d^^rees Fah., through a series of some half dozen pairs of slowly revolving 
rollers, so shaped and disposed as to purl it both edgewise and endwise, and 
at the same time slightly compress and fiU its pores. The wood slightly 
straightens itself again as it leaves the rolls, and then retains its form under 
all circumstances with a very commendable pertinacity. The previous sawing 
of the stuff is done as usual by circular saws, and the seasoning by a few 
hours' exposure in a suitable kiln. • The previous planmg having reduced the 
stuff to an uniform thickness, the only remaining operations of interest are 
crozing the grooves across the ends to receive the heads, bevelling the chimes, 
and jointing and planing the edges. These operations are all performed by 
the same machine, eadi stave being separately clamped in a horizontally 
swinging frame, an operation which springs it into its correct form, whatever 
may be the tendency of its own elasticity. This clamping is performed very 
rapidly by a single movement of a lever operated by hand ; and by urging the 
frame first against a rapidly working vertical plane on one side, and then against 
a similar planing device on the other, the edges are jointed with perfect 
smoothness, and in the«perfect varying bevel desired, while the operations of 
crozing, sawing off, and chamfering at each end, are done by circular cutters 
revolving on a vertical shaft, past which the stave is compelled to move in the 
transition. The heads are turned in a lathe, being chucked in as many sepa- 
rate pieces as desired, by a very simple and familiar arrangement. 

In the size ordinarily wrought sixteen staves of equal size are required for 
a barreL A set of machines consists of one shaper, one head-cutter, and/(wr 
jcmitiiig machines. The shaping is performed at the rate of twenty staves, or 
1^ barrels per minute. The jointers each finish four staves per minute, and 
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the whole oponition la bo coniluoted that eight msn and Ihur bopi aro abls to 
iniuiiitbcture, under favorable clrcumsta;ncoii, the staves and heads thr Hhuut 
fbur hundred bitrretB a day, at a ooet or about elx cents per barrel, to which 
iin amount, vuying with the locntion trom 4^ to IS cmts, Ehould be added 
for the espense of the lumber, and about 10 centa for hoopa und piitSng 



NBW GBINDJNa MILLS. 

Mr. Thomas Blandiard, the woU known inventor, has rooantly coustruotod 
a griun mill on im enlirelj new and dovdI principle. Instead of grinding, it 
Bftws the grain or whntflvor Buhatance Is put into tho hoppor. 

For a handmill, steel diahs, about two uiches diameter, axe struck out of 
slieot steel, with aermtcd edges, bo as to make a notch or tooth every half- 
inch ot hioh aroonii the edge. These dislcg are put upon^ arbor with plates 
or waahers between eaoh pair, of the same tbickness as the sawa, till tho 
arbor is eovered about an inch in length. Another aft, oxacUy like this is 
placed upon another arbor, so arranged tint the edges come between the 
saws on the other arbor; tlio two being geared logoUier so as tomake them 
revolve towards each other. These sets of plates may be uantiDued to au 
indeQnlto Icngtli, each sot being Oner than the preceding. 

ThB hopper Is made to disohargo foat or slow by llio sumo motion of the 
driving sraak, to suit the strength of the operator. It is also mode to slide 80 
as to bring Hie opening over each set of diskB. Now, supposing you want to 
grind oarn just fine enough for hominy, tho hopper is set over the coarsest set 
of disks, and tho com run througli, falling upon a shaking screm that sills 
out all the finer portion. Now if you wish to grind that still Sner, push the 
hoppor forwani and run the meal through again and agaip. 

As the teeth can never touch unoh other, so as to wear off dull by the 
finding operation, like the coat iron mills or burr stones, tiicy will continue 
sharp until worn out by the grain itself which they have Mod to do in six 
montlis' use. As before remarked, the grain is not ground ; it is out up by 
these little circular sawn, and wliatevor comes in contact with tliem is 
redooed to aawdust, either coarse or line, according to tho saws in operation. 
A mill can be built upon a large scale to go by power, so as to grind groin of 
hair a dozen degrees of fineness at the eame time. 

The inventor l^lly believcB that this principle of reducing grain to finenon 
will take loB3 power than any other ever before applied to that purpose, nnd 
we bdievo that every one present IbUy concurred in ttuB cpinlou. It grinds 
every deacription of grain with equal facility, nnd will not clog with wet oat« 
or buokwhcat 

Anew mill for grinding wheat, recently patented hi England, has its pecu- 
Uarity hi combinrag, hi ono mill, steel and stone grinding aurthcia. Tlio flrrt 
and upper grinding suifaee is formed of a vertical a(«el cone which revolves in 
a correBpondingly sliapcd fixed cone, and below these cones ordinary grinding 
stones are fitted lioriitontaliy. Tho com or other grain is fM into and betwetu 
the steel cones from a hopper, and in its passage through them becomes Ji 
giilckJy bnilsed nnd converted into meni, for whieli purpose it is woll k 
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that steel mills are better adapted than stones. After being so converted, the 
meal falls between the horizontal grindstones which reduce the meal into 
flour. The great advantage consists in apportioning each of the grinding 
surfaces to perform the portion of the grinding operations to which they are 
best adapted, the steel for converting the grain into meal, and the stones the 
meal into fiour. • 

CHEAP EOOFING FOB HOUSES. 

In all new settlements, whether timbered land or prairie, there is a difficulty 
in procuring building materials, and the most difficult of all is a good mate- 
rial for roofs, something as a substitute for shingles where shingles cannot be 
easily obtained. Sawed boards are often substituted, but they form a very 
unreliable protection; and unless the board roofs are built very 'steep, they 
are only a make-beli^e, and are witlial quite liable to take sailmg orders from 
a " norther" as it sweeps unobstructed across the prairie. The best substi- 
tute for shingles, probably, is a roof made of tarred paper ; and it has this 
great advantage, that the work can be done by any common hands, and the 
transportation is not heavy, or the material expensive. There is a tarred 
paper sold at five cents a pound, one pound of which will cover a yard square, 
or say half a cent a foot ; but we think this paper is rather too thin ; we 
should prefer to have it twice the thickness, such as the thin, spongy straw 
board paper used for light cheap boxes. It does not require to be strong, 
and perhaps the cheap article alluded to will answer perfei^tly ; if so, a roof 
can be made for one cent a foot. This paper comes in rolls, and may be laid 
in courses up and down or across the roo^ so that the edges are lapped, and 
tacked with common No. 6 tacks, which would be very much improved by 
using leather under the heads, as is often done in tacking carpets. The com- 
position for covering a paper roof is made of the following ingredients : good 
dean tar, 8 gallons ; Roman cement, 2 gallons ; rosin, 5 lbs. ; tallow, 3 lbs. ; 
boil and stir, and thoroughly mix all together, and use hot, spreading it evenly, 
in a thick coat, over the paper, which should be tacked upon thoroughly 
seasoned boards — ^kiln-dried are best — ^well nailed up and down on lath 
&8tened to the rafters. The roof may be quite flat, rising only one foot in 
twelve. In nailing on the paper, lap the courses as you would shingles, and 
commence putting on the composition at the upper edge and work down, and 
while the coating is still hot, let a hand follow and sift on sharp grit sand, 
pressing it into the tar with a trowel or back of a shovel. When the first 
coat is cool, go over with a second, and agam with a third, and afterwards 
once in five or six years, as long as your house stands, and you will have 
a tight roof 

In place of the Roman cement, you may use very fine, very clean sand, 
that is, silex in a state of impalpable powder. The paper is such as is \ised 
under the copper in sheatliing ships ; it is a soft spongy paper that soaks up 
the tar, which penetrates through and glues it to tlie boards, and the sand 
seems also to penetrate the substance of the paper, making it like stone. The 
paper should be nailed on with short tacks with flat heads. The principal 
objection to a paper and tar composition roof is its combustibility; but that 
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)B ooall]' romedi^ Ibi it can be veiy cheaply made incombustible with 
luuijl, or Willi a paint mailo ol' oommoa water linie, mixed witli iiDj ohfiHtl' 
oil ; or with tLe Mlawlng cheap prepamtioii. Stoke good atone limo under 
oovw, with hot water, till it Mia into n lluo diy powdor. Siit and mix alx 
quarta of lima with one quart of salt, in two galloog of water, and boll Mid 
icira off any impurities. Now to galloua of this iiiiKturo ndd lib, of»lam, 
i lb, of oopperaii, and slowly, wliile boiliag. i lb. of potash, and 4 iiuarts of 
. dean sharp sand, and alterwarda any coloring matter desired, and apply the 
mixture with a bruab, as you would any paint, only thiolier, and it Ibrma a 
Btrong Eur&CD, Impenetrublo to water, and uicombuuUblo [Km bout or spwks 
that would Iguito any ordiooj? woodou roof. 

Tbe rallerti fbr such a, roof should be stllf, but may be made of atulT 1^ In. 
by 8 In., if well Biipported, and placed B feet apart, wilb ribs I in, by 3 in., sot 
edgewise, aud well nailed to the raller^ not over IS in, apart. Tbo boards 
may be iliio, if well nailed to the ribs, but must be absolutely well seasoned, 
ftnd IT put on and covered wMe hot &om tbe kiln, all the botl^r. One of Che 
adTaotageB of such a roof ia tho ease with which it can be moved In aftw 
yeaj% either on the building, or by transferring it in eeotione to aiiothor, 
In all border towDS is no small item of advantage, — Ifevi Tm-k li'^mnt. 

INDUSTRIAL RBSODRCHS OF MAS8ACIlIiaEIT8, 

Tbo incrcsse ui the industrial reaourcea of Mossaulmaotts wlthia the paM 
ten years is one of tbe most remarkable facta oonnected with the history of 
our country during this poriod. When the industrial statistics of the BtaXe 
were flrst collected, in 1837, they oxliibiiod do onmioJ production counting 
to *Be,aea,81,8, in 1846 the amount was $134, 749,467. It haa now swelled 
to $390,830,681 — ou increase of one hundred and thirty-eight per ueut. ainoe 
1846, and two hundred and forty-two smoe 1887 ; and this while the [ncreMB 
i>r population has been only thbly-four per cont. dues 1840, and sUCy-two in 
liie longer poriod named. "And yet tliis result," says the Beoretury, in his 
report, "so surprising in itaellj falls manifestly below the reality. Loavlngout 
oftlie nocount those branches which were unfortunately omitted inthespedfio 
inquiries, and making all possible allowance for tbo greater accuracy attained 
in the oollcctlen of tho infunnation embodied in the accompanying pagee, It Is 
Still apparent that the truth has not been readied. It Is next to impossible 
fbr the taxpayer, when called upon by tbe asBeBsor to answer such questions 
M wero propounded under the law, to diveat bis mind of the iinpresalon of an 
InUmoto connexion between his answers and the assessment of his taxes. 
Hence the general tendency to understate results, and an absolute refhsal In 
numerous inBtances to answer at all. Had those bmnchcB which were ovei^ 
looked been included In tbo returns, and hooe«t and truthl\il answers obtained 
In all cnses to the questions proposed, I am fully persuaded tlinl instead of 
two hundred and nlncty-Qve niiltlons, we ehould have hud an agKregale of U 
lenet tliroo hundred and fifty milliona, or considerably over one million of 
dollars per day of every working day in the year. Ab it is, the result eshiblta 
n rajNd nud substantial growth in our industrial rcaouroes which is bellsvsd 
ft>te irifjiiout BfOTAlleliiiUiflhiitory oft^woiid." 



• 
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MEANS OP AEEESTING FIEES. 

Mr. D. J. Murphy of Cork, Ireland, publishes the following plan for 
arresting and extinguishing fires. 

"It is simply saturating the water discharged from fire engines with a 
certain proportion of chloride of sodium (common salt) and potash, both cheap 
articles; and, indeed, the former alone will be found quite efiectual in ail 
ordinary cases. The proportion of these ingredients to be employed may vary 
from one-tenth to one-thirtieth of the weight of the water so discharged, of 
which it will be found that a considerably less quantity will be required, 
from being so saturated. In low elevations, and where the flame has not 
reached a great height, the stronger impregnation may be used with advan- 
tage ; but when th^flame has arrived at a considerable elevation, the weaker 
impregnation can only be employed, arising from the greater resistance of the 
air, the increased weight of the materials, and the augmented difficulty of the 
stronger impregnation passing through the valves of the fire engine : though, 
even then, it can be successfully discharged to attack the flame at its root or 
base, which is, perhaps, the best course to adopt in all cases. A fireman, in 
his ordinary dress, and simply armed with an elastic tube conveying this 
stronger impregnation, may boldly and securely face the strongest and fiercest 
flame, and make himself a passage through it, by commencing cautiously 
at first to discharge the impregnation on each side of him; for, where it 
fsJls, it not only subdues the flame, but, by leaving a coating of the 
mateHals, it prevents it from readily catching again the substance on which 
it previously fed ; the result being that the muriatic acid becomes volatilized, 
and flies off, while the soda, which is indestructible, is converted into a glaze 
on the surface. The root or base of the flame is therefore the point to which 
the force, power, and efficacy of the impregnation ought always to be directed. 

" This impregnation, it is to be observed, can be so managed, by the addi- 
tion of other ingredients, when found necessary, or where the expense is 
disregarded, such as the diluted mineral acids and their salts, as to produce a 
temperature approaching, and even considerably below, the freezing point on 
FahrenheiVs scale, and yet preserve its fluidity ; for it is by its chemical com- 
bination it acts against the flame, and also in serving to reduce the temperature 
of the surrounding heated atmosphere. The effect of several engines acting 
at the same time, 'b^^JWie weaker and stronger impregnations, must be all 
powerf\il, as may be^ekipp^nceived ; and no fire, whatever degree of head it 
may have previouslri^ttaiL'tsdJ can resist the power and efficacy of this impreg- 
nation for any period exceeding half an hour. Even water, saturated with 
finely powdered clay, chalk, slaked hme, &c., all cheap articles, and slow 
conductors of heat, may be employed with great advantage on flames of low 
elevation ; for it is to be impressed that water is alone used as a medium for 
conveying these substances, as well as the others, to the body of the flame, or 
rather to its source — ^such as the substance on which it feeds. Let this >* 
completely coated with these ingredients; for the water will be quir 
evaporated by the intense heat, and the effect sought — namely, the extinc 
of liie flro— will be the immediate and necessary consequen.(»." 
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IJIPBOVESIKNTS IN MUSICAL IN8TRI7JCENTS. 

Drigga's Jmprovad Piano. — In the Annvjii fbr 19B8, we briefly called Btten- 
tion to ftn improvement in the piano, iQVBntal by Mr. S. B, Drigge, of New 
York, (aes Annual Soi. Dis., 180«, pp. 138, 138.) The Muwuig ia en 
addiUonnl notice of tliis iniproveDieot : — 

Before spoaiing direotiy of tbe new piano, it will be aa well to Bxaiaine the 
points in tlio Did, which the patents arc intendod to euporsede. The caae iu 
the old EyBtom ia made veiy atoutl;, tbe wood upon which the. whole atri^ 
tlie strings rosts being gome Cwoincheain thicknoes; tlii^ia aided muteriallir; 
nn iron plate or uppor it'ome. It must be understood that the tuning pi 
wbiuh one ead of tbe Btrings U attaohed, are inserted m a pin block 
plank, and pass through holca drilled in the iron A'ame mnch largar than, 
pins, so tliat there the iron Qmue bears no portion of the strain, wluuh ii 
apoa the wrest plank attaclied to tbe caae. If that giTaa m the leaat, the 
inetnjment ia disorganized, and whether it gives or not, depends upon the 
TBiiahle qualitj' and tbe seasoned age of the wood. To guard ags 
miwh OS pOB^ble, and to counterbalance the strain, wluch ia all on the top, a 
bottom six inches tJiick is put to the piano, and heavy sustaming blocks of 
wood flU up tbe whole interior, leaving ouly. apaoe suflieionl ibr tbe working 
oftha action. We here find a vlbmting instrument wilJi a monstroUBly tUidt 
non-TOSoniuit bottom — a con-resonant cose, and lumbered to its utmoet pos- 
sible capacity with non-resonnnt blocks of wood, tbe only actual vibrating 
mufeco being the single aouuding hoard. Upon the siigblest reflection this 
seems bU wrong; Tor we might na woU flll up a Qddla with blocks of wood, or 
stuff up the Interior of a drum, and expect thorn under such circumstances to 
produce a pure and resonant tone. 

In Mr. Driggs's pianos is found tbe exact opposite of uU this. The cose is a 
mere shell half an mch in thickness, whioh merely surrounds the Eramo. This 
Diune is compoaed of upper and lower light iron plates and bars, bolted 
firmly together by means of connecting arms. Those arms pass through the 
wrest plonk or pin block, whioh is entirely disconnected &oa> the cose, and 
thus the whole strain of the strings is borne by the perfect iron fhime (not 
merely an upper plate), and sJl the strength derived &om tbe wood, which 
must ever be uucertaui, aud subject to obanges Crora tempemture, i^ uvoided 
and dispensed with. Solid, compact, and sajf-Bu^tv^ing, tbe iron l>ama 
neither yields nor ^ves, and the strings, when q^n^MUed to their proper 
tension, will remojn ut that pitch for mouths, (ta^^riift'cal tuners say, tar 

Instead of a bottom six inches in tiiiakneaa, the bottom of Mr. DHggs'a 
piano is but <mt agbU\ of on iru^ tiiick. It ia pressed tightly into a slight 
frame of scantling, which gives it a convex Ihrm, like the bnekd'a violin, and 
renders it as stilT and sonorous as a ilmm head. The sounding board propor ia 
pressed into a light iron frame, and \a retajned stiffly in a form, convex (o the 
bottom like the belly of a violin, and all the spoco between the bottom and tho 
Boumiing board ia clear and open. Not a block of wood encumbers its area; 
It la » rasi Btmad bo^ with vibia^ng vdos, vibralisj; lo£^ aod vibcoUa^b)^ 
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torn A wooden sound poet passes from the bottom to the somiding board, 
so th^ the slightest vibration on either sensitive surface is instantly commu- 
nicated to the other. 

One other point, and the two modes of manufacture are contrasted. 

To produce a dear, pure tone— a tone which will remidn dear and pure 
when forced with the utmost power, there should be no impediment to dis- 
turb the dired vibration of the strings. In the general sjstem of manu&cture^ 
when the string reaches the bridge, its straight line is diverted by two pins 
whidi receive it to the right of one, and to the left of the other, thus forming 
a zig-zag, which was thought to be necessary to keep the string in its place, 
and prevent rattling at the bridge. This produces what is called a side 
bearing; that is, the direct up-and-down vibration is stopped at the bridge, a 
side motion given, and the struggle of the two motions resulting eventually 
in a disturbed rotary vibration, which is more impure the more it is enforced, 
and producing much loud sound, but no true note. 

In Mr. Driggs's piano' all this disturbing influence is obviated by means of 
saddles placed over the bridge, and fastened at each end to the sounding 
board. These saddles have two ridges ; the foremost one is drilled, and the 
string passes through this, and over the other, thus preserving the tension, 
obviating all rattle, and allowing the string a direct unbroken run from end 
to end. The result of this invention is, that the blow of the hammer pro- 
duces a dear, pure, and undisturbed vibration, and, no matter how hard the 
blow received by the string, it is not possible to knodc out noise ; and increased 
power will be obtained in proportion to the blow, but it will be tone, pure 
tone, rieh, deep, and sonorous. 

In this connection, we would also notice an improvement dwmed in Eng- 
land for the construction of the sounding board, which is described as follows: 

One of the greatest improvements in the construction of pianofortes has 
been the effident support of the sounding board, without impairing its powers 
of vibration. Being a large thin piece of wood, it is peculiarly liable to be 
acted upon by the weather; moreover, the bridge, over which the strings are 
strained, exercises an enormous pressure, requiring adequate resistance to * 
prevent starting. But every endeavor to support the sounding board against 
this pressure, and to keep it fiat in all weathers, has hitherto interfered with 
its vibratory power, and injured the tone and touch of the instrument. It has 
been reserved for Mr. Dreaper, of Liverpool, to overcome the difficulty, and to 
discover a means of supporting and regulating every portion of the sounding 
board, in such a manner as greatly to increase the vibratory power, and, in 
consequende, to improve the tone throughout, and to obtain other correlative 
advantages. He has taken out a patent for it, and we have no doubt he will 
reap from his discovery as great benefit, pecuniarily, as he has conferred on 
the lovers of music by his improvement of that soul of private harmony — ^the 
pianoforte. Like most real improvements, it is so simple as to make every 
one wonder that it should not have not been discovered before. The supports, 
Infltead of being solid, as hitherto applied, are hollow, and in themselves vibra- 
tory. Mr. Dreaper calls them "harmonic chambers" and "compensating bars," 
ivhidi are ehistic^ and are so contrived as to force them against the sounding 
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board, whorevci; support or realatanoe way be required. The Bounding boafd 
ia U>iM proteoled Ctum tlie preagure or Iho bridge and Uie efl'cct of Ujb atmo- 
ephore; uid, being kept more true io its relation to the strings, the EOimds 
prodooed by Ihs etrildug of the keys bib more uniform in their results, have 
' less tendency to get out or tuuc^ and, from tba additional vibratory etructure, 
are iUllar, routidor, and more musioal in quality. The touch ia oorrespondingly 
improved, as the stringa respond to tlie alighteat touch of the hammer. 

Jmprovsd Violin Bow — By Samuel ¥. French, of Franklin, Vt. When the 
musiciaa wishes to eswnite a. dehuate passage upon the viohii, he tums the 
bow over, ao that only the edge bain will acrape the .etringa. The preaent 
improvement cooaiBla in attBoliing tho euda or a thw of the hairs to a spring 
pin, placed in llio handle of the bow; whenever a fine tone ia wanted the 
operator compreBSes bis hand and pUHhoB out tho pin, and thus scpuratea, or 
throws, out beyond their Tellows, those haira that ore cunnected vrilh the 
pin, Tho music produced by the separated hajrs will bo of the most delicate 
oaturo. By loosening the hand the pin instantly flics ki, lud brings all tba 
bails instuntly together again. This improvemeat does nut interfere with 
straining of the bow. 

Hwfical Sfflaliim. — Mr. W^ Btriby, of London, liaa recently taken out 
patent br a cow sjatein of musical notation, the object of which la 
all tlia muBLcai cle&, acolee, and ayatema to one single scale ; or, ratherr 
aingle syat^m of ecoJea. A new ahapc<l set of cie& ia adopted, by w 
^ven note will retain the some relative position upon tho staves Ibt oU 
meats and clela ; and, instead of using only live lines in a staves he etnj _ 
a greater number, having one called a " union line," differing &om the otlion 
in ai/e or color, to render it conapicuaus, le enable a person to diadnguiah tlie 
position of tho notes more roadQy. 

Itrgialrring Mtutic. — Compoeera and oxtemporisora of pianoforte muaic have 
long been in want of some oontrivance that ahould rogiatar th( 
nuudcal composition as fast as they were struck upon the inatrumeat 
attempts have been mode to pfoduco auoh an apporatna, but never, we 
* with real practical sucoewi. Their parts have gcnoraliy been too complif 
and uncertain for utility. An invention, by Joseph C, Day, of Ilaokcttatown, 
N, J., seems to effectually overcome all cUtBculUes, It consiaU in placing 
serosa t)ie top of the piano a tYame, in which an codlcss apron of paper or 
otiier Eubstance Is made to revolve by inciuia of a weight or spring, A series 
of light perpendicular roda extend down boxa the firame, the lower ends of 
which rest, one upon each key. The upper ends of tho rods are f\iniiahDd 
with maikeis ; whenever a key is pressed the rod which rests upon it also 
GiUb, and its marker touches tho revolving paper, leaving a mark indicative 
the DOte touched. When the flnger is removed, the key rises and oai 
the marker away t^m the apron. If the paper is lined oCf laterally a 
ptudiniJly, the composition may be easUy rood and copied by the o\ 
Theiengtli of tho notes will be shown by the length of the murlt. 

ForffoUo for Botding Sheet Miisic. — In an invention for the above 
patented by Jumcs Shaw, of Providence, R. I,, a roller, oonatructed 
itacliaa to tiw back of th« forl&ilio, w Ute iimer m 
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covers. The roller is equal in length to the covers, and has a longitudinal 
groove cut in it its entire length ; it also has grooves cut in it circumferentially 
at equal distances apart Metallic rings are fitted loosely into the grooves. 
The music sheets, maps, engravings, or other articles, are secured to the rings 
within the portfolio, hy means of a needle and thread. 

Improvemeni in MeJodeons. — ^In ordinary melodeons the keys are quite 
short; they do not extend back like piano keys, but terminate just at the 
fulcrum. Attached to the under side of each key, in a melodeon, is a wire 
projecting downwards, known as a " push-down pin ;" when a key is pressed, 
this pin comes in contact with a pair of corresponding reed valves, opens the 
same, and musical sounds result In the best melodeons each push-down pin 
opens two valves, so that for each pressure of a key, two diioferent sounds 
are produced. An invention, by T. P. Thornton of Buffalo, N. Y., consists 
in elongating the rear end of the key, and placing upon the upper sur&oe 
of the extended part a *' push-up pin," arranged in connection with an 
additional set of reeds and valves. The result is that whenever a key is 
touched, four musical sounds, forming a chord, are produced, instead of two^ 
as heretofore. 

SEROPYAN'S' PROTECnVE PROCESS AGAINST COUNTEEFEITING. 

In the plan proposed by Mr. Seropyan, the paper, before the printing, is 
tinted over the whole surface by means of an oil color, excepting that in 
certain parts of each bill, five or more, the denomination is indicated in large 
letters or figures, which are left white like the uncolored paper. After this 
comes the printing of the engraved plate. To alter such a bill, it is necessary 
to color up, precisely to the general tint, the white letters and figures, 
expressing the denomination, so as completely to obliterate them, and, at the 
same time, not obscure the engraving over them. 

The new plan prevents photographic copying by means of the peculiar 
color and nature of the ink, and also of the color of the paper; and fix>m the 
results of trials with Seropyan*s bills which have been examined, as well as 
firom known principles with regard to the impossibility of obtaim'ng distinct- 
ness in a photograph when the object copied has certain shades of color, it is 
believed that the method is a complete protection. 

In copying a print by any anastatic process, the ink of the letters, or of the 
engraved lines, does not absorb the corrosive liquid with which the paper is 
moistened, and upon this difference between the dean paper and the ink 
lines, the possibility of' anastatic copying depends. Now in the Seropyan 
mode of printing bills, the general face of the bill being covered with oil 
color, there is no such distinction as is here required ; whatever means may 
be used to remove the oil will obliterate the printing. Hence the anastatio 
method cannot possibly be used in copying such bUls. 

• POWERS' SYSTEM OP MODELLING. 

The fbllowing is a description of the new method of modelling recently 
introduoed by Powers, the American sculptor : — ^The original block is oon- 
stnicted in a masonry of small bricks of " gesso/' laid in '^\aE^T^ «cl^ ^ 



r 



110 



ANNTAL OF SCIEUTIFIC DISCOVBRV. 



dtawndona Tarying from three to (bur inohaa long by two to two and a haJf 
inohw wiilo, and nbout throo quarters to one iuch thick. These, pilud toge- 
ther, become a bomogeacnua mosa or Bulphate ol lime, and hd easily workable 
ortidcltl stone. The block ao mode U next cliipped down to the required 
size, the component limbs and track being liewn out of the solid, pnoeipaJly 
\tj Ihe aid of small and light cbiaela and hammers. Upon tlie scalf chipped 
8ur<hce or the Sgure in this state (when it rMcmblca a lepidodendroo more 
than anything else) the modelling of tlie musules and featucea ia eOectod in a 
pHale oT plaster, dabbed on With trowels, floats, and SnoJly spuds of Tarioua 
tiifis. The flnished Burftce of the nude ia loatly worked up by hollow files, 
pierced at one end, like a colander, with holes, halt' round which a tooth ia 
miaed, Theee fllea arc extremely offbctivei tliey are made by tlio artist hhu- 
seli; of eTeT7 shape, size, and curvature, and rasp the dry piaster away 
h«autiitilly, leaving a pleasant texture of aurlacu. 

In the fingers and extremities of tlio plaster model copper wires are 
inserted, being the only repreaentatives of the unwieldy mass of iron &amc- 
work n««B8Biy for the wttiag up and support of a chiy modol ; theao wires, 
by their ductility, afl'ord sufflciont hberty for changhig the poae and altitude 
of rnembera, \t, as tho work proceeds, occasion arises for so doing. A linger, 
for instanoe, roquiros to be more boat ; it is sawn through to the wire at 
Uio joint, tho wire Is twiated into tho roquirad position, and a freah modelling 
of tlie joint rouBoles ia alono required. The wires, ia Diot, take tho place cS 

For Hnialimg the Ihnba of his figures with that oxtreme nicety whicK j 
does, JC- Pnwpra adopts a bold and noTel mode. He has iovenled a 
which is set upon a ball and socket Joint, and has, by virtue of raisin; 
depressing aurews, eveij posaiblo variety of motion. Tliia instrument ia tt 
perfeGtion of ingenuity. The sculptor cuts olT Irom hjs Qguro an ami, a 
a leg, when modelled sutBciently for his purpose, and, fixing i 
tumg, twists, scrapes and poliahca it at hia ease, to the moat dotailed fij 
In cutting oft; a dowel Is inserted Into one aide of the cut, and a moid 
hole left b tho otlior, and these are so arranged, with regard to 
which is first made on the out^do oT the limb, as to insure sj 
acouracy in reHtting. By arrsngemeiila of this kind tho working of fl 
torso ia rendered much Ices dilBciilt than when covered in part by lln 
stretching befuro it, and the Snlshing of tho nude to tbi 
Til, Powers always sdopta before touching tho drapery, becomes a h3sa te 
oparatiotu 

The several odvantagos obtained by this system are, the saving of a 
whole operation, vIk. casting, the model itself being used for tbe points ; < ' 
eonveuience of Iwing able at any Umo to put aside or resume a study witb 
that intervening watchlulnees, and core in mcdstonlng and covering up, wbfa 
a day model requu'es ; the more absolutely sculpturesque nature of the 
detdgning itself; tho fk^lty of bending the extremities when modelled by 
means of their oentnil wiry bones, which would only cat through instead ti 
jaoring the clayey limbs; the aaving of time and laWr, by remodelling, m^ 

tftm oulj: instead of a whole Umb, when allglaiy iiltert " ' 
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lastibf, the better anatomical exactitude with which members detached &om 
tiie body maj, as members, be worked. 

submabinjb: and subsoil maps. 

As fer back as the year 1852, Professor Forchhammer, of the Universily 
of Kiel, suggested in a speech to the assembled savcms of Germany at their 
* annual gathering at Wiesbaden, the possibility of constructing submarine 
charts on the same principle as the common geographical maps, with a 
shading of greater or less strength to denote tbe mountains and other in- 
equalities of the bed of the sea. That gentleman has just now had a map 
on this principle engraved. It is intended to illustrate a work of his now in 
the press on the Buins of Troy, and represents the sea between the Island of 
Tenedos and the opposite coast of Asia Minor, including therefore the classic 
spot where the Greek fleet lay at anchor, the rendezvous of the different naval 
contingents to the memorable expedition to Troy. This submarine map is 
partly based on the soundings taken by H. B. M. surveying ship Beacon, and 
published in the Admiralty charts, and partly from the observations made on 
the spot by the learned- professor himself who spent a long time in those 
classical parts for the purpose of studying their topography. He proposes to 
call the charts constructed on his new system, " Bentheographical Maps." 

Subsoil Map. — M. Dumon, of Paris, has recently constructed, by order of 
government, a map, exhibiting the nature and character of the subsoil for 
the whole of France. It is designed to be used with, and to accompany 
another map descriptive of the geographical and geol<5gical features of the 
sur&ce. The one map exhibits with the greatest accuracy all information 
pertaining to the surface, while the other reveals what lies immediately below 
the surface, thus affording indications of great value to the agriculturist, and 
to those engaged in searching for minerals or building materials. 

COOKING WITHOUT FIBE. 

Mr. W. W. Albro, of Binghamton, N. T., has invented a contrivance for 
this purpose, which consists in a combination of tin cooking dishes placed 
above each other, the bottom of one vessel fitting into the top part of the dish 
below, &a In the lower dish of all, the inventor places a small quantity of 
quicklime, and then by means of a tube introduces a little cold water; a 
strong chemical action ensues, and intense heat is instantly generated, where- 
by articles of food, such as meat, vegetables, &c., placed in the other dishes, 
will be cooked in a very short time. The inventor states, that a tin con- 
trivance of this kind, not occupying greater space than an ordinary bandbox, 
will do the docking of a family of five persons. It is also adaptable for work- 
ing men's dinner pails, enabling them to enjoy fireshly cooked and warm 
meals. 

GAS AND ATMOSPHEEIC AXE COOKING. 

There is probably no greater popular error than the idea that the hrigJUer 
ikt Ughi is (ht^greater the heai, since it is a well known &ct that many sub- 
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stances n'hioh give scarcely anj light, are rsmarkable for their heatiag pro- 
pertioa. Thus olcahol and pure bjdrogen gaa give but lillle liglit, while their 
heat U vety much gTcuter tLon Uiat of the bright, shimug fame of a candle 
or lamp, It is evident, then, tbat the production of light and heat involves 
prindploa which Toquire entirely different contrlvunces when we deure to 
obtain the best effects. 

When carbureted hjdn^n gaa is used for illuinination, the light is duo to 
tlio eombastioa of the carbon with the hjdiagou of the gas, find the oxjgeQ 
of the atmosphere. As tha action of the oxygen is confined to the eneriar 
BUrflice of tlie gns, tlio grontor the surfuno expoBcd, in proportion to tliO bulk 
or volume of the gas, the more brilliant will be the light ; to attain this 
object, the goa la usually thrown from the jet in the form of a thin sheet, aa 
in the " bat wing," or in a thin ring-, as in the " argand" burner. There is, 
bowever, a limit to the tenuity of this sheet or ring, from the necessity of 
having a lUlGcieDt volunie of gaa, to allow a large number of particles of 
carbon to become ignited at the same tune, hccausB it is from their Igniton 
that tho light proceeda. 

Uttder these oiruumstancos, more gaa general^ posaea through the jet than 
is couBuined, and the proportion which ia Uiua wasted depends upon the purity 
ot the gAB, and the conatruotloii of the jot from which it la humeiL It is a 
trntuml infiireuoo, tlierefore, that tlie most waslofiil method of using gae, either 
for light or Riel, would be to bum it from aepomte, round.hole jots, because in 
this fbrm there is lees of the gas exposed to tho action of tho oxygon than in 
any other. 

Having thus explained the process of illuminating by gas, let us now 
ex&mlne liow these principles aliould be modifled so that the gas may be uaed 
to the bwt advantage ibr fuoL In this case, heat is the sole ohjcct, ami the 
perfection of any process would be to consnme all tlio gas, and be able to eoo- 
trol all the heat which it evolves. To obtiUn this result, as far aa possible, It 
is essential, lat. That not the surlace only, but all the parlicies of the gas, 
should be brought in contact with the oxygen. 3d. A due regard to economy 
requires tliat no droit should he creatod around the jet by heat or otlierwise, 
by which the gaa will issue ureguiarly, causing a greater conaumption of gas 
ai one time than anotlier. Sd. The products of consumption should be made 
to add to the beat, or be so disposed of as to prevent any unpleasant or 
nNcioua elQuviu fhira passing oX 

IMPEOVESIENTS IN OA8 ATPABATPB. 

Shades far Lamjie imd Got Lights. — H. GlUen, of London, has taken out a 
patent for mnWng globes and shades composed of prisms of glass. They ore 
strung together, and made to assimio the proper form on a frame. By 
varying the sliapo of these prisms, very beautiful and novel effects ore 
produwd. 

Improved Gaa Apparaias. — Mr, A. I/jnghottom, of London, lias obtained a 
patent for constructing retorts Ibr making gas from oil, With on interior oona 
M each, and convex on tho outside, to oontoln the fire. Each retort has also 
9 parfirated bottom, under which Is placed a mixture of charcoal ud 



MECHANICS AND USEFUL ABTS. 118 

lime. The oil is pemiitted to enter the retort and drop on the red hot apex 
of the oone, when it is converted into gas. The gas cannot get out without 
passing through the perforated bottom and amongst the heated mixture of 
charcoal and lime, which tend to purify it. From the retort it passes to the 
cooler, where it is washed with water, and from thence into a receptacle 
for use. 

Improvement in Gas Eetorts. — ^The object of an invention by J. G. Hock, of 
Newark, N. J.^ is to enable the heads of the retorts to be more handily and 
quickly attached and detached than the mode of fastening them at present in 
general use admits. Another object is, to enable #16 fastening to be readily 
detached firom a worn out retort and applied to a new one. The neck of the 
retort is cast with a strong lug on each side, dose to the mouth, said lugs 
having a square hole through them to receive the square shanks of two 
hook headed bolts, which^ with a bail and an inclined projecting rib, on the 
outside of the retort, constitute the fastening. 

Impromi Gas Burner. — An improvement has been recently brought for- 
ward designed to be used in connection with burners where the flame is pro- 
duced by the combustion of two jets of gas issuing simultaneously from 
the top of the burner. The improvement consists in placing a small blade of 
metal on top of the burners, between the gas orifices, so as to more fiilly 
separate and spread the two jets, and cause the flame to be broader; the 
metallic blade is also alleged to act as a receiver, and by becoming itself 
highly heated, to impart additional caloric to the gas, and thus produce better 
combustion. The blade is quite small, and the two jets unite above it in one' 
common flame, in the usual manner, excepting that it is broader and larger 
tiian it would otherwise be. The invention is said to be applicable to nearly 
aU burners now in use, and it is claimed for it that it effects an important 
purpose, — that of increasing the illuminating power of the gas without aug- 
menting the consumption. 

knight's safety envelopes. 

Mr. R. T. Knight, of Philadelphia, has recently patented an improvement in 
envelopes for valuable and important letters, with the double purpose of 
malring the envelope, post-mark, &c., a part of the letter, and of preventing 
any clandestine opening of the same. It is, for some purposes, quite a defect 
in the present envelope that the gum may be moistened and the letter opened 
without discovery. Wafers may be soaked nearly as easily, and wax is 
liable to melt in hot climates. In Mr. Elnigkt's invention a little more paper 
is used, and the flaps being locked together by a species of dovetailing in 
addition to the gum, a metallic clasp or eyelet is put through the lower por- 
tion near the edge, which effectually secures the whole package. An eyelet 
through a letter folded in the ordinary manner would not only prevent its 
removal from the envelope, but would interfere with its unfolding when pro- 
perly opened. To avoid this diflSculty the paper is to be folded with its edge 
projecting, and this edge, rather than the folded portion, is allowed to receive 
the eyelet By this arrangement the soakmg or tearing open of the usual flap 
of the envelope does not release the letter, and the process required is » 
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tearing or outtine; around on three Biaea of the enrplopft after wbk'h it raaj 
be opened like tho cover of a book, and the contents anfoldad. The letter 
tliufl goes on file earrj-Ing the envelope with it, aa a testimony of the time ai)d^_ 
plaoa of moiling, and also of any misdirection, returning, Ac, which 
might render suob a matter of importance. 

INDIA EUBBKB BUTTONS. 
A Btyle of button for overcoats and general busineBs clothiag has been 
introduced within the last two jcare, which grows more shiny with age nod 
weor, and in iW every quality seoma to be an admirahlo button. It is ruade 
fVom one or iJie Goodjew varieties of prepared rubber, and a Inanufactory ia 
DOW in operation in Slew Bnuiawlck, which gives employment to mme two 
hundred hands, mule and feiualo. Tlie buttons have uatil this season been 
held at BO high a price as to a great extent to prohibit theh- iotroduetion, but 
a matetial reduction has, we learn, been lately made, which bids fair to 
render them the standard stylo for the clasa of clotliii^ deaoriljed. 

IMPEOVED TOILET GLAHS, 
An improved toilet glass exhibited at a recent ozhihition of the London 
Sooiety of Arts, presents the peculiarity of reSecting tlie bacli of tlie bead ta 
perfectly as it does the Qlcq, on one surfaoo at tiie some time, thereby eov 
bllDg a huly to arrange her bacic hair with tlie greuteKt nme and preckion. ^ 
brasa telasoopio rod with a dcculsr mirror auspended from it, is attached *o 
the top of an ordinary toilet glasa by means of a tliumb Bcrew, and whsn liw 
rod U drawn out, the back of the head ia at once rellected in tlie glass ; when 
not required for use, the cireukr mirror can easily be plaoed hauk at the top 
of tlie glass out of the way, so as not in the least to interfere with the ordinary 
m» of the glafa. 

NEW WAY TO CLEAR A HOUSE OF EATS. 
A corrmpondent communicates a novel plan adopted by him to free hit 
house fraai rata, and which proved perfectly successful. His house had been 
completely overrun by thoni, and ho hod tried every meana to get rid of the 
vermin blit without success, unt^ he hit upon the foUowIng expedient: — 
Saising a small board in the garret Boor, he opened a communication between 
Iho Sour and cfiling beneath, nhich interior communicated with the spaces 
between the nide walls and the laths and plaster over the wliole house. Into 
tliis opening ho plaood a dish containing finely pulverized black oxide of 
manganese, and poured over it a suitable quantity of strong bydrochlorio 
{muriatic) acid. The floor-board was than replaced. The effect of the ohemi- 
caJ mixture of black oxide of manganese and hydrochloric acid is to disengage 
slowly iu the cold that most powerAil, deodorixing, Ibmlgating gas, chloTli]& 
In common with all gases, it gradually ditnisee itself through the air, btit 
having a grcatM' weight than atmOHphcric air, it accumulates at the low- 
eet Jevela. The tendency of the gas liboratpd, therefore, waa to penetrate 
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ererj yaoBsat space between the walls and ceilings, and at last fonnd exit in 
the cellar. 

It may be here stated that the quantity of gas so liberated can exert no 
injurious effect upon the house or its inmates — ^indeed the result is rather 
beneficial than otherwise upon the general health. In the case in question, 
the odor was not noticed to any extent in the body of the house, but after a 
while was very perceptible in the cellars. In a concentrated conditiwi, 
chlorine, it is well known, is most offensive, irrespirable, and destructive of 
%nimal life. It, at the same time, neutralizes and destroys all other odors 
and infectious mattera — ^£ditob. 

PATENT DEESS FASTENES^G. 

An English patent has just been issued for a style of fiistening very similar 
to the studs often employed in shirt bosoms, but much easier to operate. 
Onei head is smaller ^an the other, and is rounded, so that it may be easily 
thrust through round holes or metallic eyelets in the cloth, and hold until it 
Ib pulled with considerable force to remove it. To facilitate both the apply- 
ing and removing — as also to insure the staying in its place until the hole 
becomes worn considerably too large — ^the smaller head and also the shank 
which connects it with the other is split into four parts, which spring slightly 
by their elasticity, so that it contracts on entering or leaving the holes, but 
extends to its full size when fairly in place. It would seem a very desirable 
improvement for shirt bosoms, as it would dispense with much of the crum- 
{ding and soiling now unavoidable in fixing the ordinary studs. 

IMPROVED FISH HOOK. 

Mr. J. T. Buel, of Whitehall, N. T., has invented a new fish hook, the 
improfvement in which consists in having the upper part of the shank of the 
hook; which is made solid or in two parts, terminate in a small barb, whereby 
a "minnie" can be secured upon the hook more permanently, and in a position 
to insure the capture of the fish as surely as he bites. Also in having the 
hook thus constructed, made in two parts, so as to allow of the lower barb 
b^ng turned out of line with the upper one, and so constructing the upper 
barb that an elastic eye shall be formed by it and the shank, Whereby an arti- 
ficial minnie may be conveniently placed on or removed from the shank, and 
a natural minnie substituted for it and twisted spirally, and thus caused to spin 
similar to an artificial bait when in the water. Also combining with the lower 
baib of the improved hook, one or more minnie barbs, in a manner to form a 
"minnie gang," and having one of the minnie barbs turn free of the lower 
barb of the improved hook, so that, when desirable, a spiral twist may be given 
to the natural minnie. 

IMPROVED SUGAR PAN. 

A new sugar pan has been invented in England of which the improvement 
consists in introducing into the body of the vacuum pan a series of vertical 
tubes, through which steam is admitted to facilitate the operation of evapo- 
ration and crystalliaation. The tubes are inclosed within a cylindrical casing. 
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uid between the ^ei of the pan a vacant space is left. This 
caueeB an upward curreut of tlie BolutioQ in the pun at tbo wntre 
of taheB, wliilal; n itentle dcscecdrng ci 
and pan, bj wbioli compound motion 
Bvoi tiuroing. 

Maw INSTEDMENT FOB TILE ADMINISTBATION OP OHI.OKOFOKM. 

U. DUTD/, of France, has Invented wtiat be cnlla the Anastlienimetcr, an 
instrument to be used in the a^iplloation of chloro^nn.' It ia a circular stand 
of wood benring a oloio ojlindrical voae, into which dcacenda b tapering stem 
tVom B. \ijAae-\ike reservoir Qxed above it This reservoir Is graduated nith a 
saale, t^ach diviHion corresponding to one gnuniiie of chloroform ; bo tliot the 
quantity of clilorolbnn poured bi can be aceiiralel^nieaBured. Then, by liim- 
ing a tap, araording to the Indications of nnotiicr scale, the chloroform descends 
through the tapering stem at tbe rate of four, ton, twe|^-fiTe, or more drape 
a ndnole, into the vaae beneath, IVom whence it is breathed, mingled with 
Air, by a flexible tube leading to the patient's moutb. Tims, tbe quantity tit 
be iuspu^ can be determined beforehand according to Ilio nature of theoaso. 

BLANO'a PROCESS FOK KXTEACTISG THE FIURKS OF PLANTS, 
The Mowing ia M. Bhino's (of Now OrlcanH) rwontlj patented process 
fbr extracting the Qbrea of various endogenous plants: "I cut the plants in 
Atifust or geptombcr, clutic to the ground, and Blnk a pit in Uie field wTu^e 0>» 
pUmts groti', bom six inchos to two Ibet deep, throwing the earth outaide, 
fbrming an embankment around the pit. I then conunenoe in the centre of 
the pit, and set the plants in a perpendicular position with theh' butia down- 
wards (lu soon as Ihe planbi are cut, before they have time to die, and 
while they are still green and alive), and eontipue to set up around tlie same, 
keeping them aa near pcrpendit-'ulnr as I can, and pressing them ulosety toge- 
ther until I have fllled the pit with the phuila or the sprouts of the trees^ whioh 
I cut when young and tender. 

I tbc>n commenoa oovering tbo sides of the same with leaves or straw, 
so aa to surround it perftetly ; I then throw the earth against the sides on 
Iho leaves or' straw, making it several inches tbick, until llie wliolo is 
encased In a wall of earth aa high as the tops oftlie plants, leaving the top of 
tliB stock or pile uncovarod. My reason fcr doing eo Is, that by excluding 
the surrounding current of the atmosphere and the hont of the sun fWan tbe 
plants, I causa the gnacontainBilin the natural state of the plants to be evolved 
by degwes, or slowly, and as it is carried off at the top of the plants, the 
moisture of the earth rises up and through the plants, and destroys the glu- 
tinous particles tboreol) and causes tbe fibre to scpamte iHxn tlie woody 
siibstanco, preserving its strength and elasticity, and ehnnging the color to a 
light yellow. Alter I have prepared my pit or stack, which may be of any 
slu liiM the quantity to preserve may inijioat«v I let it remain in this iUt« 
IVom eight to Sfleeii days, when the procem will generally bo sutSclent; fitta 
may be known by taking fhim the stju;k at difibrent points and trying it, — if 
IJiB luiric will separate easily from tbo woody substance, and a light mouldy 
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appearance is visible, then it is time to break up the pit and spread it on the 
gEoandto dry. 

When the plant is dry, which will be in from five to ten days, the woody 
'portion is separated by passing the plants through any ordmary rollers or 
beaters, or by horses treading on them. By this process I get the fibre from 
the wood, and have all its strength and elasticity preserved, and am now able 
to manage it without having such great quantities to handle. Several ^f the 
fibres of the finest qualities will be perfectly prepared by this process for 
manu&cturing. The coarser fibres can be water-rotted for a few days, say six 
to eighty when they can be fitted for market or manufacturing by the common 
process of breaking, scutching and hackling flax or hemp. 

PLASTER CASTS OF LEAVES AND FLOWEES. 

The following process is recommended by an eminent English engraver, for 
obtaining accurate, and beautiful casts from the leaves and other parts of 
plants. The lea^ as early as convenient after being gathered, is to be laid on 
a fine-grained, moist sand, in a perfectly natural position, with that surface 
uppermost which is to form the cast, and being banked up by sand in order 
that it may be perfectly supported. It is then, by means of a broad camel- 
bair brush, to be covered over with a thin coating of wax and burgundy 
pitch, rendered fluid by heat. The leaf is now to be removed from the sand 
and dipped in cold water; the wax becomes hard, and likewise tough, to 
aQow the leaf to be ripped off without altering its form. This being done, 
the wax mould is placed in moist sand, and banked up as the leaf itself was 
previously ; it is then covered with plaster of Paris, made thin, due care being 
taken that the plaster be nicely pressed in all the interstices of the mould, by 
means of a camel hair brush. As soon as the plaster has set, the warmth 
thus produced softens the wax, which, in consequence of the moisture of the 
plaster, is prevented from adhering to it, and, with a little dexterity, it may 
be rolled up, parting completely from the cast, without injuring it in the 
least Casts obtained in the manner thus described are very perfect, pos- 
sessing a high relief! and form excellent models, either for 'the draughtsman 
or fyr the moulder for architectural ornaments. 

MARINER'S TIME COMPASS. 

This new instrument, mvented by Mr. Reeder, of Cincinnati, consists of a 
chronometer, and a horizontal dial, with a style on its face, and a stationary 
equatorial brass ring laid out in degrees, minutes, and seconds. These are 
supported on a movable axis, forming the focus of a vertical quadrant laid out 
in angles at each side, so that the angle of dial and ring can be changed by a 
thumb screw. Below the dial is the common mariner's compass, with a 
spirit-level on its table or standard top. The instrument is designed to be 
used with the compass in steering ships, and its object is to indicate the 
position of the ship at any hour of the day when the sun shines, thus ope- 
rating as a corrector of the compass, which is liable to be affected by local 
attraction in iron ships, and by masses of metal, such as a cargo of wrought 
or pig iron. 
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PUniFVrSG COTTON SEED FOK a'HE MASTJFAirrDEK OF OIL AND 

Herclofbre tbo cObrla uuido to render the aced of tbo cotUm (iliuil avuilable 
for the produdjon of oil, or Ibrtlie purpose of lbediiigiua.D or domestic amiuol^ 
have not been productive of perlbet results, owiog to the Doture of the sboll 
by which the kernel of the seed is inclosed, as some Dbros of the cottou 
adhere to it, imd Irath the shell and the flbrea of cotton absorb a ooiialderable 
portion of the oil, aud also render the coke unsuitBhle fur feeding purposes. 

A patent has recentlj been taken out by Daniel W. Mesaer, of Boston, 
Mass., for im improvement in preparing cotton seed, having for its object the 
nrawval of the above eyHi. The nature of this improvement consists hi the 
■epsratioD. of the aheD of tlie seed from thu kernel, previous to eiproaing the 
oil, by wliioli a greater quantit; of oil le obtained fhim the same amount of 
seed, Mbllst ths leaduum, or oil cake, is left free from shell and cotton fibre, 
and is therefore rendered much euporior for feeding cattle. Thin he accom- 
pUahca as follows : — , 

The shell of the cotton need is firat sodcncd bj soaking it in water, or by 
subjecting it to the nction of low steam. When boiling water is employed, 
aJionC five minutes' immeraion of the seed in it is aufflcient; when cold water 
la employed, a much longer time is necessary ; and the time required to soften 
different varieties of seed, variee with the amount of moisture in the seed. 
After the seed is thus softened, it is passed through proper rollers, or sub- 
jected to gentle proBsure in a press in smalt quantities. By this meana the 
shell is broken, and the kernel is forced ont Both the kernels and shulU of 
the seed are then dried in the aim, or by very low artiScial boat. If the oil 
is to be used for culinary purposes, great care must be taken nut to diy the 
kernels under a high heat. When diy, the kemcla and seeds are separated 
CfJta one another by sieves, and the oil is then oxpressed from the clear 
kernels by passing them hetwean revolving pressure rollers, or any suitable 
cnl pressing mill. The residuum, or skin, of the pure kernels Ibrma beauttAil 
oO cakes for feedmg cattle. 

on from CoUon SnaLi, — Tlie following is the chiim of a patent recently 
granted to Dr, A. A. Hayes, of Boston, for ostrocting oil from the cotton 
deed : — " I do not claim any mode of crushing the matured seed or expfesslng 
the oil &am the kernels. I claim the maturing of the ootton seed, niter it 
has been separated from the cotton by heal^ arti^cialiy applied so as to Tender 
the huak brittle and easily separable from the kernel" 

SEW DHAWISG AND SURTETINQ INSTEUMKNTS, 



Ketti Draviing Insimm&tt — A new instrument has been Inveivted by Hr. 
W. J. Kammerhueber, of Wasliington, ftir fadlltating the draughtsman hi the 
construction of lioear perapecUvcs. It consists in providing the sidea of the 
drawing board with nUaed edges of circular form, the sweep of the circle cor- 
.Offondlng with the distance of the vanishing point The lines are drawn 
nSth a common T-square, the bnao ur cross piece of which is provided 
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oonple of pins. The pins rest against one of the circular edges above named, 
and on being moved around against the circle, the blade of the square will 
always indicate the direct line of perspective. 

OraTidalTs Surveying Instrument. — Mr. E. A. Crandall, of Friendship, ' 
Alleghany Co., N. Y., has invented an instrument for indicating distances by 
inspection, which will, if completely successful, be of great value to surveyors 
everywhere, and particularly in rough districts, where it is desirable to 
measure across rocks and chasms, creeks and lakes. The principle is that of 
triangolation — a metl)pd always adopted in extensive and accurate measure- 
ments, as in the Coast Survey, but which requires too much figuring for 
cnrdinary field-work, and especially for the mass of excellent practical but 
rather unlettered backwoods smveyors. Triangulation consists in taking twa 
observations of an object,«either at the same instant or successively, from 
stations a short distance apart, so that the lines in which the object is viewed 
shall taper in a proportion corresponding according to a certain law with the 
distance of the object. Mr. Crandall's instrument carries two small tele- 
scopes, each provided with the usual cross wires for very accurate pointing. 
One of these is firmly fixed to the instrument, but the other is free to swivel 
horizontally, and is ingeniously provided with very delicate and accurate 
Temiers for reading ofif the angle. The distance apart of the two telescopes 
is 01.I7 one foot, but even with this narrow base the triangulation may be 
made to indicate distances as great as a mile with a degree of accuracy 
depending of course on the correctness of the instrument and the keen obser- 
vation of the operator. To facilitate the measurement of considerable 
distances, the extremely slight motion of the telescope is magnified as the 
distance increases, by employing levers which voluntarily and successively 
oome into play, and make the very shght change of position for every ten or 
one hundred feet very sensibly readable. The base of the triangle being 
uniformly one foot, it follows that the instrument may be graduated not with 
degrees, minutes, and seconds, but with the distances themselves, in pUun 
figuroB. The value of such an instrument, in denoting at once the distance 
of any inaccessible as well as familiar object, can hardly be overrated. 

Froporiionai Dividers. — An invention, by H. M. Parkhurst, of Perth 
Amboj^ N. J., consists in providing each of the legs of common dividers with 
a short adjustable secondary leg, jointed at right angles to the middle of the 
primary legs, and so arranged as to open and close parallel with the latter. 
When the dividers are opened or closed, the secondary legs will move, more 
or less, proportionate to the distance of their points fix)m the joint of the 
original legs. If the points of the secondary legs are set at precise right 
angles to the other legs, the secondary pointers will move just one half the 
distance of the other points. The secondary legs can be set so as to exhibit any 
desired proportion with the utmost exactness. There is a scale, set screw, £c.f 
for adjusting the angle of the secondary legs, which faciUtate accuracy. 

IMPBOVEMENTS IN SAWS AND SAWMHXS. 

Barloto's Improved Saw. — Mr. Nelson Barlow is the inventor of a saw for 
rttiier cross catting, splitting, or bevel cutting any kind of wood, with all the 
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repldilj uiil eaae of the ordinit; saws, and yoi leaviug a ueorl/ perfect 
plfljied Burfiice. It ia a trifle thinner, requiros little "sot," aud couBequeutly 
makes a thinner " keri)" or takes awaj lee^ of tlie wood in cutciu^, Uiau tlie 
' ordlnuiy vnriatiea. . 

Hnwa are uauaJlj sot by bending: tlio alternate teeth Utorall? in oppoeito 
lUrooUona ; no such B«t is put in this suw. The general outlloo of ^he teeth 
Is that known as tlie "gullot," or "brier," and tbe pooiUiarity ooosiBta in 
hollowing out or grooring the cutting Dice of every tooth, of of every aJtei^ 
nato one, in a line extending trom the point inward. This fbrni enables the 
tooth to act as a ijToiige so sa to ciit smoolihly rather than to tear away ths 
material, and by ^ghtly spreading the aoute edges at caob aiclB, a HufHdent 
width of kerf is attahiod to relieve the body of the «aw. The grooves are 
fbrmed and renewed by clamping a small eleel cutter-wbcel upon Uie tooth 
and turning it by a crank attaclicd. The edges are spread' by a blow or two 
traraailtted through a steel set or punch of suitable shape, and the aide* tn 
" eroaed " or Bmoothod in the usual manner by touuhing lightly with a atona 
while running. 

Prevlooa attempts to widen tlio points of saw teeth have generally 
failed, wc think, ttota the tooth anchoring in the wood. Tlie gouging pro- 
peoBlty, or rather tlio clean cutting action due to the peculiar form, seems 
to prevent any such evil, and if the thin edges con ho made to endure, the 
improvement will probably come into groat fkvor. 

ABert't Varidbta /IwiJ for Savmi^. — Solt wood may be Ibd up to a raw 
much faster tluin hard, and there ara in most logs Inequahtlos wliicb call for 
diffeiont rates of Ifeod every few suconda. Common BawroiUa can only be 
adjusted so that the feed ahall be moderate enuuglj fbr the hardest knota^ and 
eoiiaenuently too slow for the clear portions of the wood. Mr. Z. G. Allen, of 
BuffUo, lias lately invented a variable feed, of which the variation in the rstfl 
Is produced by allowing one wheel to turn by tite friction alone or " rolUog 
(niitaot " with the &oe or aide of another, and lelliug tlie Srst move cndwiM 
on 111 ahalt at the will of the sawyor. By this moans {the &De-wheol Itting 
on the end of its Bliaft, and supposed to revolve with any uniform velodtyJi 
the" number of turns per minute of the driven ahafl varies wilb every new 
position of the movable wheel If its periphery li allowed to press fgalnst 
ttie centre only of the iace-whoel, no motlnn results; but when moved everio 
little Ctom that pasitlon, a degree of npeed la obtained which increasea with 
ucery succeeEiivo removal of tiie wheel [him the centre, until, at its peripheij, 
tlio [bstest rate oCjpeed is attuJned, By mcflna of a suitable lever helil in the 
hand of the sawyer, the rate at which the log la fed up may bo varied with 
every indication (by sound or otherwise) of a ohanging character in the woofl. 
The periphery of the driven wheel in this feed la mode of hard wood, placed 
b such manner tliat the end of the grain is always presented to rub agaiiut 
the Hce-wheeL 

BarloMi'a Palatt Ciradar Saw, — This iniproremont consiHtB in grooving the 
flices of tlio saw teeth (Vom their points inwardly, forming thureby aouta 
outtlng edges or double Qeams at their sides. S'hua constructed the t«eth aot 
u;ion tlie wood like so mtmy gouges, outting their way through, not leadiig 
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it^ as do the common saws. The result is that the stuff comes from the saw 
with its sorfaca-planed off about as smooth as can be done with a smoothing 
|dane. Saws thus made are adapted for all kiiTds of work, splitting, cross- . 
cutting, Ac., no change at all in the set being required. 

Improvements in the Manufacture of Saws. — ^The usual method of tempering 
saws is to heat and then dip them in oil. This process is slow, laborious, 
and coBtly ; it is also disadvantageous, because the saws become warped, and 
require to be hammered up straight again by hand. An improvement 
leoently introduced by Henry Waterman of Williamsburg, N. Y., consists in 
tempering and straightening the saws at one operation. This is done by 
heating the Atws to the proper degree, and then pressing them with a sudden 
and powOTfiil stroke between two surfaces of cold iron. Drop presses are 
enq>loyed for the purpose. The mechanism required in this process, it will 
have been observed, is quite simple, and not expensive. Its use effects an 
important economy in the manufacture of nearly all kinds of saws, and also 
impioves their quality. 

• HOBSE BRAKES. 

When the animal muscles are employed in overcoming resistance, or, in 
oiher words, ui developing power, certain effects are observed, among which 
are a quickened pulse, improved health and spirits, and (if severe or long 
continned) exhaustion or fatigue. This is the case in ascending a hill, drawing 
a load on a level, giving motion to machinery, and generally wherever work 
of any kind is performed ; but m descending a ladder, or holding back a load 
in descending a' hill, there is a reverse action of the muscles, a kind of 
iAamrption of power, the effect of which has never;- we presume, been investi- 
gated, as the phenomenon is comparatively rare, and is seldom prolonged 
beyond a very few minutes. Carriages have fecently been constructed in a 
pecfoliar manner for the turnpike road over the summit of Mount Washington. 
They are made to stand at different angles, so that the floors are always 
nearilf level, and they are provided with brakes operated at will by the 
hand of the driver, or by the backward stram of the horses. The last feature 
seems particularly worthy of attention, as it may prove advantageous in 
general use. The brakes referred to are operated by a strap passing around 
a pnQey or ring in the forward extremity of the pole or tongue. At every 
declivity the carriage, in crowding forward upon the horses, tightens the strap 
and brings the brakes in contact with the wheels. When it becomes neces- 
sary to back the carriage, a bolt is dropped by the driver which renders the 
bnJces inoperative. 

IMPBOYEMENT IN GLASSES FOR HOTBEDS, &C. 

The following is a recent French invention for economizing space and 
expense. Glass plates imited by India rubber cloth, are made to fold 
up so as to occupy but little space in transportation, but what is of 
more importance, the cost is not a fourth that of bell glasses of the same 
oapacitv. 

6 
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COMBINED LOG AND BOnNDINa LINK. 
. . nUa Instriiinent, lecently patented In the United States by Adolpbs 
Pereoul, of MttTseillfea, Frnnce, nnd whicli is doeignutecl as a ''sounding log," 
Heryae botli Ilia purpose of tile common log, viz. tiiat of ascertaLnlng llie 
speed of tlie ship, and also to talro soundings witiiout '' heaving the veBsel 
to." It eonsisla of a buoy ond a, lead line, with some oUier siniple appen- 
dRges. When used as a log, Uio iine ia foslenod to tliB bottom of tlie buoy 
with the lead hanging sanie distance below iC, the otber end of the liue 
being wound on a ree! like the common log reel, 'WbDii tlie lead and buoy 
are thrown overboard, the log remains atationaty on the suriaoe^f the water, 
where it ia held upright by Iho weight of the lea4 whieh Ts hold suaponded 
from it, and the line is unwound by the motion of the vessel, tlie some aa the 
coDunan log line. The only dilTerence between tliis line and that of the eom- 
moD log is, that it has colored roarlts in plac-o of knots, oa knots would inter- 
fere with the operation of sounding. When the instrument is to be used fbr 
taking soundings, the Ihie is allowed to run over a pulley at the bottom of Ih« 
buoy, the freedom of its moyement being only veiy slightly cliecked by tile 
tHetion of a spring. Tlie lead is drawD by the line close up t« the tiuuy, and 
both are thrown overboard; the vessel still continues on its course, while the 
reel is held fbr the line to run out The buoy remains on the Eurluce of Che 
water where & was thrown in, and the weight of the lead keeps the buoy 
Upright, and throws tlie line over the pulley of the buoy until the lead touches 
the bottom, which is known by the buoy turning over on one aide, in cma- 
quence of the weight no longer acting upon it. When the buoy falls o 
the ftiction of the spring on the line Is so mueh increased that the b 
remains fast on the line while line and lead are drawn on board tlie * 
The distance trom the buoy to the lead is of course tlie depth of vrater.- i 



MIXING WHEAT FLOPE WITH PAINTS. 
lit. J. Galtman, of Philadelphia, has discovered a method of n 
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paints tay grinding crude colore hi a oomposition of water, flour, or its equivalent) 
rasiu, or its equivalent, Qsh oil, ornnydiyingoriindrying oil, in a proper prop(»i- 
tion and manner, and by which the pamt thus mnnufkitured may be produced 
at cheap rate, and aiterwards thinned with water to the required conaistawy. 



( OF WABTK STEAlf. 
Whftt may be done by economitiing the waste water and steam of englueB, 
is shown by on experiment recently made in Wales, by Mr. D. LloweUyn. 
From a small S.tedi cylinder engine employed by him for agricultural ptuv 
poses, he conducted a jet of steam for twenty minutes daily, through an inch 
iron pipe, into u bed of rough atones, covered by a glazed fraipe ; a journal 
of the temperature was kept, trom which it appeared, Qrat, that although steam 
was hitroduced among the stonea for only twenty mmutes a day, the tber- 
mometer was raised from 01° to 63° in tlie Brst twenty-four hours; secood, 
that the temperature continued to rise fbr many hours after tho second 
appiicalion of sfesm, until the thermometer reached 10S°; third, thnt at the 
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end of nineteen hours the heat of Ihe frame diminished; yet, fourth, that at 
the end of sevetsty Iwwrs the temperature was 69° stilL This is a condtisive 
answer to those who think- that Masses of heated waten or heated porons • 
materials, Hke rough stones, will become so reduced in temperature by a few 
hours* withdrawal of the prime heating power, as to endanger the plants- 
cultivated in houses thus warmed. The experiment continued to be success- 
ful, and enabled pineapples of the most perfect quality to ripen. 

ALLEN'S GBIST MILL. 

Mr. Z. G. ^en, of Buffalo, has recently constructed a superior mill, which 
differs in many important respects from those now in use. The spindle, or 
the upright shaft through the centre of the stone is continuous, being, by the 
peculiar construction of the mill, made in one piece, instead of being divided 
as usual in the middle : and the same being made adjustable laterally, both 
at top and bottom, allows of much more perfect " tram " than is generally 
a41ained. The method of connecting the stone with the spindle is far more per- 
fect than any with which we are familiar — ^being in feot a perfect universal 
joint without possible slack. This is attained by slotting through the spindle 
and inserting a flat, thin " driver," or bar of iron, edge uppermost, and con- 
necting it by a tapering pin in the centre, and by suitable boxes at each 
extremity. Each box being secured to the stone by a single bolt, the whole 
is as conveniently removed, when necessary, as are the more primitive 
arrangements. But the most conspicuous innovation is in the holding down 
of the stone— which is done by a lever and weight resembling those attach- 
ments to a safety valve. In all rapid grinding with light stones, it is common 
to hold the grinding surfisices together by applying a screw to a lever pressing 
upon the spindle, and, in the best device of this kind, this screw is so con- 
nected that it is always worked to correspond with the elevations of the stone 
by the ordinary " lighter screw." By that construction the upper centre is 
depressed in proportion as the lower centre (and consequently the stone) is " 
lowered by the ndller in the course of the work, and provided the adjustment 
of an the parts is perfect, the operation of the mill is, in this respect, precisely 
similar to the one under notice. But such perfection is rarely attainable in 
practice, and the spindle is liable in some positions to be either loose or so 
*^tigbtly held as to become heated. Another obvious advantage of the new 
arrangement is the liberty allowed to the stone to rise in case of dropping any 
hard mass, as a nail, into the mill. In brie^ the device under notice appears to 
be a suocessfbl attempt to apply the most perfect-of mechanism to the hanging 
of miU stones, with tiie addition of a self-acting means of holding down the 
stone without a f ossibility of ever exceeding the required degree of force. The 
stone is as readily removed for picking as under the ordinary arrangements. 

TOBACCO PULP CIGARS. 

A patent has been taken out in England for reducing those parts of tobacco 
leaves left — ^after the finest portions are stripped off for cigars — ^into pulp, by 
cutting them up in a machine, then submitting them to the action of steam in 
a dose vessel. After this the pulp is made into sheets^ by paa&vtv^ \t ^^t>tx\!^ 
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roUen rram tbo pulp engine, or else through floe bnlr sieves, in the same 
monacr tlibt paper is made. The nJiootH of tobacco thus made Gxim pulp ore 
ibrmod into oigora and choroots. 

COMPOamON" FOR IIRNDERING PABRICS WATERPROOF. 
Pa^D, the cmiucDt Francb ciicniiFit, has prciparei] the ToUowiug oomposi- 
tion to lie U3«l in rtnileriiig clothing for the French army waterproof: — 
DiBeoho two pounds and a bBlToralumin four gallons of water; dissohe also, 
in a separate vessel, the same weight of acetate of lead in the same quantity 
of water. When both ore thoroughtj dlasotved, mLi: the solutioDS together, 
and when the sulphate of lead resulting from this mixtui^ has boeu precipi- 
tated to the bottom of the vcescl in tho fbnn of n powdor, pour off the solution, 
and pluDge ui'lo it the tissue to be rendered wuterprooi: Wash and rub it 
well during a few minutoe, and bang it In the air to dij. 

VHNTILATION OF MINES, 
The London Mining Journal descriMs a Dew method devised Ibr ventilating 
miiiea. It oonsists of a reaervoir, or hydro-pnoumalio box, placed on one side the 
adjt level, supplied with water fkim a detemon the mirface. A iDclalUctaba 
deBCend>< Eroin the clstom to tbo veaael hi the adit, and the supplj is refuted by 
a seir-.i Ihig valve. At Uie top of tbe metallic tube is a glass cose, tiicely fega- 
latedby a slide, whioh being aiiapeudod at a certain point admits no moro water 
than is necessary. To draw in the largest poBfliblo quRDtity of air, a vortex Is 
(bnaed, and a contmuous stream of au' and water, varying in proportion aooord- 
ing to the diatanc^e between the reaervoir end tlie hyih\>-pneiunatic box, is con- 
veyed fhim the farmer into tlie latter. Hero the water and the air are sops' 
rated, the former escaping at the aolf-actmg valve, and the latter being forced 
through a main tube, whic^)l branches off to any port of the mmo, 

OHIMNBV HEQISTER AND WMSTnEBCOCK. 
Mr. J. A. Hoyoo, t>eo, Mass., has made an improvement in the above by 
which to avoid a greater consumption oflUel during windy woatlierlliiii there 
1b in fair wcatlier. On the top of tlie chimney is placed a device shnilBr to an 
ordinai7 slotted hot air re^ster. Tliis register has a vane and rudder, and is 
turned to tbe proper position by tbo action of the wind against tlie rudder, 
and its slala, after it is thus moved, are closed moro or less by tlio actioo of 
the vrind agiunst a sail, which is on a most projecting up (him tGe 
When the wiud blows hard, the slata are operat<:d so as to almost 
close up the flue of the obimney and thus diuiinish the draught, and 
is calm they open the Hue and thus iucrease tbe draught. 

IMPHOVED I.ITHOURAPmc PRI.VTINU PHKSSHS. 

In order to give a uniform and forcible impression to all parts of the 

in lithographing, with the expenditure of but a very simdl amount of power, 

a press with the following improved Brrnngeiscnt has been devised: A wood 

or metallic air-tight chamber or tub, containing water or other fluid, willi, 

iJde composed ofindin rubber, oreome ot^er waterproof) 
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or liable material, is used to ^ve the impression; said chamber being flir- 
nished with a tube and plunger, and the pliable bottom or side of the chamber 
senring as a tympan. By applying pressure to the plimger, an equal amount 
of pressure is transmitted by the water or fluid to every part of the tympan, 
and by using a smaU plunger an immense pressure may be obtained with a 
small expenditure of power. , 

Lithographic Printing Press. — ^In an improved French lithographic printing 
press the following novelties are embraced. A sliding carriage, which travels 
over the stone or other engraving, and carries along the printing scraper, to 
take off the impression, and which is moved to and fro by a crank on a shaft; 
a loose tilting fr^e which carries a plate and sheet to lie down upon the 
paper that has been put upon the plate to be printed, from the printing scraper 
passing over the sheet with the necessary pressure, and the loose tilting-frame 
being raised or tilted up by the said carriage at the end of each backward and 
forward stroke, so as to allow of putting a fresh sheet of paper on the stone 
or plate engraved upon. 

BURT'S SOLAR COMPASS. 

An invention presented to the Franklin Institute in 1835, improved and 
again reported on in 1840, receiving a medal at the London Fair in 1851, and 
used in public surveys for fifteen years, can but with extreme difficulty be 
termed a new invention. The solar compass seeJhs, however, to have but 
recently been prepared to attract the attention it deserves, and a very brief 
notice may not be inappropriate. 

The compass is the invention of Mr. Wm. A. Burt of Mount Yemon, Michi- 
gan, and seems to occupy a kind of intermediate place between the old Rit- 
tenhouse compass and the Theodolite of the present day. It is designed for 
extensive land surveys, and is greatly superior to the theodolite in the facility 
with which it is used. As compared with the more ordinary compass, in all 
mineral regions and in localities where the aberrations of the needle are a 
aouioe of frequent difficulty, it appears almost indispensable. 

It may be described as a magnetic compass, with every facility for levelling 
and adjustment, and provided additionally with movable arcs and simple 
mechanism by which whenever the sun is visible, and its declination known 
(which may be found in any nautical almanac), the time of day, the latitude of 
the place, the angle made by any point with the true meridian, andfConse- 
qaently the correct bearing thereof may be determined by inspection with the 
minutest accuracy. Its easy adjustment and entire reliability, enable it to 
supply the want long felt by the practical surveyor. 

dumery's method op consuming smoke. 

Among the prizes awarded during the last year by the French Academy, 
was one to M. Dum6ry for a contrivance for consuming the smoke of chim- 
neys, whidi has worked with complete success in a series of comparative 
experiments mider the inspection of a conunission of the academy. 

M. 'Dfsm&ejj in place of throwing In the fresh coal by the door of the fur- 
nace upon the burning combustible, as in ordinaiy fires, causes it to enter 
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below b; meBna of stoking bw^ worked with the haiiil in a kind of recurved 
fuamil, with opoB sides, and extending to the grating on that side. This 
method was loog ago suggested by yranklin \ but the un'angeineDte 
adupKd arc paculiur to tliia inventor sjicl attain perfectly tbo end proposed. 
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One of the persons employed in the State printing ofQce of Vienna has 
the disoovery that plates ofplaster of Paris will uni&nuly contract byarep«ated 
washing with water, and still more if with spirlla of wine. On this Is boned a 
procoBB to produce both print (dmekioAeR) and woodcuts in various gradationa 
of typo and size, by a calculated diminution of the plaster of Farii plate. 
Already print and drawings hace been made of a tweUlh-pajt Kite, reduced 
frotn three inches to one inch In diameter, and yet ereu. the reducOon to Uja 
smallest size does not encroach on tbe perfect correctness of the impreasiuL 

HYDBO-STEAil ENGINE.' 

A VBty peculiar and apparently effective combination of tbe steam engtao 
and Turbine water wheel called the " Hydro-Steoni EngijiB," baa recently been 
invented by Mr. William Baxter, of Paleraon, N. J. Tbo Invention, which 
is eapedally adapted for tlio driving ofpropoUora, is constructed as IbllowB: — 

Two steam cylinders o^e place* vortioally and parullol to each other, unitad 
at the top by a valve chamber and tbe steam and exliaust paassgcs, and at the 
bottom by the Turbine wheol chamber and valve cases fbr the induction and 
eduction of the water. There is a short stem or rod through the atuiflng'bax 
of each cylinder head, answering to the piston rod of the ordinary steam 
engine, intended for the operation of the slide valve, whidi hoa horiumtally on 
its seat, its stem running through a stuKng-boi at each end of tbe valve cb««. 
'Two i^uodrant pieces or right angled lovers jointed on the outside of tlie cheat 
and Itomedlotely over the steam cylinders, one tX cadi end, communicate an 
alternate motion to the vo]ve, they being struck by the upward motion of the 
short Btems or rods which pierce the cylinder beoda : those rods again are 
operated by the upward motion of tbe pistons, which work without rods or 
any outward connexion whatever. Steam is admitted only to (n« side of the 
pistons, the other being in contact oadi with a column of water ; which water 
is continuBlly forced through tbo Turbine wheel and thus producing a rotatory 
motiofil proportioned in velocity to,lhe pressure of the steam In the cylinder^ 
and to tlie size of the Turbine water wheel. 

The steam acta upon tbo pistons iu the manner of a directactioo pump, one 
end of the cylinder being used for steam and the other for water. The aame 
water ti used all tbe time, it being forced alternately through suitable valves, — 
easily understood by those acquainted with such matters — the curvature of the 
•bladM of the deflecting guide wheel directing tlie water on to the curve* of 
the wheel buckets. Water being nearly an incompressible body, an air 
cbunber is neceesai^, as in all fbrcing pumpa, to miunt^n a uullbrm current 
and also to secure a certain degree of ehifltioity, without which tliero would b* 
some danger of rupturing the parts. The primary object to bo gainad by B 
new wotor is liie doing away with a multiplicity of porta. 



MEOHAinoS AND USEFUL ASTS. 137 



BBCKNT IMPEOVEMENTS IN AGRICULTUEAL MACHINEEY AND 

- PfiOCESSES. 

Mr. Denison, the well known agricultural writer of England, thus answers 
the question, " What progress has been recently made in agricultural machi- 
nery in Great Britain ?" He says : — 

" A reply may confidently be given that progress has been made on every 
side — ^in machinery, in scientific acquirements, in field practice ; and to sudx 
an extent) that beyond all question, the productive powers of these kingdoms 
have been more largely increased within the last four years than within an 
equal space of time at any former period. 

" In machine making, though some interesting novelties have appeared, the 
diaracteristic feature has been the constant improvement, tending to perfection, 
of our established implements, and a great extension of their use through the 
body of the farming community, a fact significant of the superior intelligence 
which is now brought to bear on farming affairs, promising a sure and con- 
tinued progression. 

" First on the list in point of interest, first in its remarkable increase, stands 
steam machinery. 

" No farmer who has ever had a steam eiigine on his jdarm will ever again be 
without one ; no farmer who has ever threshed ms com with steam power 
ooold bear again to see his horses toiling in the wearisome circle, now jerking 
onwards when the whip sounds, now brought almost to a stand-still when the 
machine is clogged by a careless feeder. The regular stroke of the untiring 
steam engine gives excellence to the work, keeps everybody in his place, and 
introduoes among men, even the most careless, something of its own exactness 
and precision." 

The Royal Agricultural Society of England held their annual meeting and 
exhibition at Chelmsford in July. This meeting of the society will be memo- 
rable, not only on account of the liberal prize which was offered for the best 
steam cultivator, but also from the improvement which was made in selecting 
a few classes of implements for the ordinary prizes, instead of distributing 
them throughout the whole collection — ^thus allowing of a much more careful 
series of trials being made than was possible imder the former arrangement. 
The prizes given on the present occasion were confined to those machines 
used in preparing the land for crops, together with reapers and some tile 
machines and draining tools. Next year's list wiU embrace other classes of 
implements, and, in the succeeding year, the list will include all such as shall 
not have been included in the previous lists. 

Mr. Boydell^s steam plough, which was noticed in our previous volume, was 
a subject of special interest, from the peculiarity of its construction in having, 
an endless railway attached to the wheels, which enables it to traverse over 
(Hrdinary rough ground; which without such a contrivance as the portable 
nilway would be almost out of the question. To this engine was attached 
tiie ploughing machine of Mr. Coleman, which consisted of seven ploughs, 
arranged so as to advance in a triangular form, the foremost point being 
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the apex. In the tria], however, owing to the complicated nature of the 
plough ilBel^ it wna found impossiblo to keep nil ilie tools at n'ork at once, 
or to regulate the deptli acdording to the tona oC tho nilge. In addition to 
the sfBt^m upon which Ur. Bojdell proposea to cultivate the soil, tliere is the 
nyBtem of stefun ploughing, b; meuia of a stutiouaij engine and windlass ; 
the wire lopOB used in drawing the ordinary plough across the land being led 
through pulleys anchored m the ground, and which ore shifted along the 
mtrgin of the land bb the work proceeds. Of this plan there are two nval 
icliemes, Ti!^. that of Ur. Fowler, and tlutt of Ur. Smith. Mr. Fowler haa a 
Bet of Ibur common plougliB ia a ftamo, and turns over as many itorowsi, 
evenly, well laid, and at a Ikir depth — the quality of the worlt being all that 
can ho doaircd. By another arrangement Ur. Fowler mokea two lUrrowB at 
once, and by trench plouglia, two Rirrows deep. Mr. Smith does not empl07 
the oommon plough, but it performs what is called " banlkploughing," combmed 
with subsoil ploughing and grubbing — oU these operaliona being pcrfDrmed 
by one passage of the implement. 

The reaping madihies wore tried upon a piecD -of liolf-ripe rye, portiolly 
laid, but to no great extent. .Thcro was Crosskill's Bell's reaper, tlie same aa 
exhibited last year, aa also the same with on improved delivery, coosisting of 
two endless straps with wooden cogs upon them, passing l>om side to side, in 
ttoai of a sloping platform. A.fly-wheol is added to this machine, which 
inoicaaes the regularity of tlie working of the parts. Dray's Hussey's reaper 
was also one of tlie competmg onea exhibited, tliia macJiine listing a tipping 
plalform. 

Chambers's water drop-drill reoeivLed the approbation of the judges. This is 
B new invention ; and a, great improvement upon the ordinary liquid manure 
drill, as all the liquor ia dopositod with tliB seed where wanted, and so la not 
wasted by being poured out in a continuous line. 

The showofagricultuml implements, at the late Paris exhibition. Is described 
by English visilora as presenting in many of tlie machines of French and con- 
tinenial construction much scientiltc ingenuity, but produotiva of little practi- 
cal utility, and ono of the visitors wiitea that bo saw do Ibrelgn field impl«- 
meat wtuch ho should consider an advantageous addition to the huaijandryoT 
England. Among mndiinea of a diOeront class, ho describee one in the fbl- 
lowitig terms, whioh ho reoommonds as a simple and uaelUl iDatniment, vlt. 
a straw-loom exhibited by U. Quyot. of the Chattau de SiUcry, which sella 
at a cost of only 80 francs. So ahnple a macbino may deserve tlie altenUoD 
of gordenera In tliia country; — 

"It forms mala with two threads of wire. No. 4, woven with straw, or 
recda, or rushes, which will last four years. Tlie machine ia worked by a man 
like a onmmon hand loom, and the thin web ns it ia formed passes through 
.below tlio machine, and winds itself up behind the workman like a carpet 
This straw web ia used for the protection of young vines trained along the 
ground, and costs ratlier lesa than Id. a yard. Tiie inventor used 01^1)00 
yards of it last year to protect his viaea to the loth of May against wlilte 
; tiU the SOlb of June against oold ruin; and till barvvat ayningt tha 
» eIow maturity of a cold season. This invention might be very us» 
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^illy employed in market gardens and nursery grounds, and the matting can 
also be set up in a frame perpendicularly for the protection of wall fruit." 

The following are brief memoranda of new agricultural instruments brought 
out during the pMt year : 

Iron Harrow. — ^This is in two parts, in the form of a horse shoe, and is expand- 
ing, and when going to a field it may be turned over forward and rides as 
though on a sled upon its own frame. 

Improved Horse Rake. — ^The rake is on wheels, with wire teeth, discharging 
its load by imcatching a latch, and then the teeth are lifted by a strap around 
the breast of the horse, and held up until past the winnow, when they drop 
into place by their own weight on checking the horse, or giving the wheels a 
alight push forward. 

An improvement in the straw carrier of threshing machines has been made 
by placing strips of iron on the slats, with edges turned up so m to hold the 
straw loose and allow the grain to fall, and by bringing some of the slats to 
fell down on the underside of the chain, by which rolls of straw drop through 
on the back motion. 

Thompson's Corn Planter. — A com planter recently invented by L. Thomp- 
son of New Haven, Conn, has the following peculiarities of construction. It 
is mounted on two light wheels, and is worked by a horse with the aid of 
one man or boy, who sits on the box, holding the reins. A great fault with 
com planters generally — on which, by the^ay, there &re some fifty or more 
patents — is thkt of leaving the earth loose instead of nicely covering and 
pressing it down like a farmer's hoe ; another is, that the grains are planted too 
closely together : both these are avoided in the machine referred to, and the 
labor of planting which is always cool and less severe than most agricultural 
operations, is by this. means rendered decidedly easy and pleasant. Two 
rows are planted at once, the earth for each being excavated by a light 
plough-like attachment, and replaced by nearly sunilar scrapers, standing in a 
reverse position, while behind the whole are dragged metallic rollers of suita- 
ble weight to press the earth together and form a smooth surface. The 
ploughs are dragged continuously along, and have no motion except the 
ability to yield in case of meeting too great an obstraction. There are no 
reciprocating parts to get out of order, except a single valve in each spout, 
which regulates the precise moment of depositing the grain in the shallow 
furrow. The proper amount for each hill is measured off by a continuous 
rotary motion, thrown down into a wide spout, and held near its mouth until 
the right moment, when it is dropped behind the forward plough, covered by 
the succeeding one, and pressed down by the roller. A stop in reach of the 
driver throws the small measuring wheel out of gear while the machine is 
turning round at the ends of the rows, and a strong lever in the hand serves 
to lift the forward or opening ploughs whenever any formidable obstruction 
is anticipated. * 

Improved Excavator. — ^In an improved excavator, recently invented by J. 
F. "Willey of Fredonia, N. T., the scoop is formed of two parts connected by 
a joint, and the bottom of the two formed of slats which are allowed to turn. 
The Booop is suspended by chains to a cart, so that it may be raised bodUr 
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As tbe cart movca aJang, the tectop at^ bo readily GUed snd as easily di» 
charged. Aj tlie scoop is ronued of two pkrta jointed togetlier, Daali pnrt ii 
filled sepHTstely, Iberolbro tbere is not such a Inrge qimntlty of earth to be 
forced bockiVBrd, at once, wliile Qlling iho SMiop. The power required U 
work commoii excavators is great, liecauae of the groat amount of earth to be 
Ibrccd back in the scoop. 

Sclf-atling Bam Door Fialmer. — An uprigiit bar of strong wood, working 
free in staples, is attached inside of tbe door, in two ports, with a small rack 
upon each, working upon a pinion fast to the door. Lift up the lower part of 
tlie bar, ttom the outside or in, and it rolls the top down and catches. Shut 
the door nnd the catch Is loosened — the w«^t ot the lower part of the bar 
ndin and rolls the pinion, turning tho corresponding ruck up, thus [uitening 
tile door top and bottom. 

Maekimajbr Iluekmg Indian Cotti. — Tbe annual production of Indian com 
it 600,000,000 bushels, nearly all of which is shelled by maohineir; but tbe 
htisklng is done by hand. The expons^of husking is estimated at S oents a 
busliel, or $3,000,000 a yearl No less tlian 13S different patents hare been 
granted for shellen | but tor busker^ only four patents have ever been Isaoed 
— two of which liave long since expired. Not ono of them is sutSdently prao- 
ticable, we believe, to meet the wants of the oommunity. 

Com buskers are very much needed on every Binn tliroughout the land. 
Here Is a splendid opportunity for inrentars, and we hope tboy wUl not be 
•low la improve it. — Sdeniific American. 

Nob Pkntgh. — A oorrespondont of tho N. Y. Tribune givos the following 
doBcriptlon of a now plough oibibitod at the recent litU' of the N. T. Stata 
Agricultural Society: — It is what baa been long sought for — a perfed reiier- 
libit pb/agh ; tliat ia, reretsible by shifting tlie beam instead of the share, so 
as 10 oblun a ^de bill plough that works just as well one way as the other, 
and just as well as any plough made to work but one way, turning the 
Itarow rfther right or left. Fifteen years ago, Bornaby * Moors; of Ithaca, 
nude t, plough that was intended for this purpose, but failed bocsuss the 
beam never stood ia the exact right position with the pouit, esoopt when it 
was set in tho ceatre, uid then it was Biteply a douUe mould-board plough. 
Consequently, tlie plough was a failure and went out of use, notwitlistaoding 
tbe Battering reception it met with at flrat Every fitrmer felt how much 
such a plough was needed, and this hclpcJ him tn believe it had been 
invented. 

Wliere Moore loft oB; A. Barton, a plain, poor, but thinking man, of Onon- 
daga county, commenced, and \\ae perfectly suooeeded. His beam is attached 
to tlie share by a strong but IVoe joint on tho undetwde, and the point of the 
plough is attached to the point of a stroog coulter attached to tbe centre of tlis 
beam, so that whichever way the beam ia turned, right or left, tbe point goes 
with it, and the beam sots exactly as though it was fVamed into tho handle on 
that side. It may olio be set in tho middle, and then is a double mould-board 
plough, but its great value consists in its easy conversion fVom a right handed 
to a left banded plough, without auy more labor than lifting and sbutling tb> 
Jalcb of a door while the team is turning. The point Is of steel and a 
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^BiapaBiag. The whole is plain, simple, cheap, strong, and what ii]9<Mre, has 
been thoveughly tested. • 

' Proposed Improvement in ihe Gonatrudion of the Plough — ^The following pror 
posai for an improvement in the oonstructioh of the plough, was lately made at 
ftn agricultural meeting in Great Britain. The object proposed to be effected 
was to change the present mode of action of the plough, which is in reality 4 
wedge forcibly dragged through the soil, lifting up that portfon which is above 
it, at the expense of hardening or making more compact that portion which is 
below it. This mode of action has a tendency to harden and glaze over the 
subsoil, or that part of the soil on which the sole of the plough rests in its 
passage. The remedy proposed consists in the adaptation of rollers to the sole 
shoe, or in adding a hind wheel, notched or teethed, so that when following 
in the track of the sole shoe the notches or teeth may break up the smooth 
track formed by its action. The proposer of these two modes of improving 
tbe plough seems to think most favorably c^ the idea of rollers (whose mode of 
action, however, he does not specify), as they would not only prevent the 
glazing and hardening, but would, in his opinion, lessen the draught. 

Subsoil Plough — This improved agricultural iiffplement, invented by Mr. 
Wilson, of England, consists of an ordinary earth-fork to which is attached a 
long handle, bent to about ten inches to the foot out of the straight line, in 
the plane of the fork's prongs. A small transverse handle is attached to this 
main lever, at about the usual height of a spade handle, on the side opposite 
that to which 'the main lever is inclined. This enables the user to guide 
the implement into the earth. The prongs are straight, so that either the 
right or left foot may be used. When the prongs have been sunk up to the 
neck into the subsoil, the extreme end of the main lever is acted upon to bring 
a powerful lifting pressure upon the soil. 

Self-Holding PUmgh — A new self-holding plough, the invention of Mr. Bin- 
kerhoo^ of Batavia^ N. Y., has the following peculiarities. It differs but httle 
ftom some other ploughs now in use, but with the addition of a guiding wheel 
about two and a half feet in diameter, which runs in the furrow, and guides 
the plough, gauging the width of the ftirrow, while another wheel of less 
diameter supports the plough on the opposite side. The grounds ploughed were 
a stiff sod with a heavy day subsoil, and which would try the merits of the 
madunemost effectually, yet it did its work perfectly, with no assistance from 
the- driver except in turning at the ends. 

Hvm£s Soree Power. — Dr. Richard Hunt, of Freeport, HL, latelv patented 
a simple construction for making horse power available, which, though 
hiYolving a large weight of timber, is advertised to cost but $50. From 
one to twelve animals may be employed walking in a circle upon the 
ground, and turning a heavy horizontal wheel to which they are directly 
attached, and which they in fact walk within. The wheel is geared at its 
periphery, and transmits a high velocity without further multiphcation. The 
principal novelty consists in making this wheel of such weight that it requires 
no framing whatever, and supporting the load on small iron wheels which 
tntvel around on a raised track just within the horse path. The expedient is 
sisq^tle and admirable. 
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A. Heu TheOTTi cf {Siumiag. — Mr. E. Cookliog, through the Ohio Cuiti 
makes tho roUowiog suggeetiona on tho true philosopliy of ehonung: 
plui is lo mject the cream into itself or against a hard siihataace, with 
force, bj- loeaiis of a sort of foroo pump, thereby producmg eoQciiBsion bi 
deal lo rupturo the globules, and produce speedy aad perfect comu ~ 
the bucterizie parddos." 

lit^ilmteni for CtMng duura Trea. — An implement recently mvonted fa 
S. C Ehrsam, of Stm York, conaista in giring a rotating motion arouod ttl 
body or trunk of the trec^ to a catting blade ; olao, in ^ving to the blnde 
teed motion into the tree, by means of an annular rack or toothed lim, and 
spiral thread. Tbe rack or toothed rim ia attached \d a oollar, which ia Qtt< 
around the trunk of the tree, the screw thread being cut on the upper edge oj 
tho collar, and flttiag m or between corresponding threads on the under b1" 
of the chisel or cutter. Power being applied, the cutter revolves around tte J 
Xiee, and outs inward, until the trunk is sovaied. * 
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THE FUTUEE PBOGBESS OF PHYSICAL SdENGE. 

That no farther improvement is desirable in the means and methods cS 
asbertaining the ship's place at sea, no one, I think, will from experience be 
disposed to assert. The last time I crossed the Atlantic, I walked the quarter- 
deck with the ofl&cer in charge of the noble vessel on one occasion when wb 
were driving along before a leading breeze and mider a head of steam, 
beneath a starless sky at midnight, at the rate certainly of ten or eleven 
miles an hour. There is something sublime, but approaching the terrible, in 
such a scene; — ^the rayless gloom, the midnight chill, — ^the awful swell of tiie 
deep, — ^the dismal moan of the wind through the rigging, the all but volcanic 
fires within the hold of the ship ; — I scarce know an occasion in ordinary 
life in which a reflecting mind feels more keenly its hopeless dependence on 
irrational forces beyond its own control. I asked my companion how nearly 
he could determine his ship's place at sea under &vorable circumstances ;-— 
theoretically, he answered, I think, within a mUe ; — ^practically and usually 
within three or four. My next question was, how near do you think we may 
be to Cape Bace, that dangerous headland which pushes its iron-bound, un- 
lighted bastions from the shore of Newfoundland far into the Atlantic, — ^the 
first land-&ll to the homeward-bound American vessel. We must, said he^ 
by our last observations and reckoning, be within three or four miles of Cape 
' Baoe. A comparison of those two remarks, under the cuxmmstances in which 
we were placed at the moment, brought my mind to the conclusion, that it is 
greatly to be wished that the means should be discovered of finding the 
ship's place more accurately, or that navigators would give Cape Bace a little 
wider berth. But I do not remember that one of the steam packets between 
England and America was ever lost on that formidable point. 

It appears to me by no means unlikely that, with the improvement of 
instrumental power and of the means of ascertaining the ship's time with 
exactness, as great an advance beyond the present state of art and science in 
finding a ship's place at sea may take place, as was effected by the invQAtion 
of the reflecting quadrant, the calculation of lunar tables, and the improved 
construction of chronometers. 

m 

I have no doubt we live on the verge of discoveries and invention in every 
department, as brilliant as any that have ever been made; that there are 
new truths, new &cts, .ready to start into recognition on every side; and i^ 
fieems to me there never was an age, smce the dawn of time^ whs^ci 'ffiiii 
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(Plight to ba lera dteposed to rest satiBflei with the progreM ajready a 
than the*ttgB la wljich wo live ; Tor there never waa an ago mnre distLogu' 
(br Ingenious reaearcli, fur novel result and bold geuornJiaition. 

In the wonderful verBatUilj- of the liumim mind, the improTement, yi 
mmie, will very probably be made by [latlia wbcro it is loest expected, 
great induceioeat to Mr. Sabbage la attempt the cORstruotion 
by which aMronomical tnblea coitld be calculated and even printed by mci^ 
nicol tneoBH and with entire accuracy, was the errors in the requulte labb 
Nineteen auch errors, in point of fact, wore discovered Id aa edition a 
Taylor's LogaritUma printed in 17B6; Bome of which might have led tt 
nioat dangerous results in calculating a ship's place, Tljese i 
(of whiob one only was bji error of the prpsa) ftere pointed 014 In tho ilatUKt 
AlmartiM (br 18S3. In one of these errata the seat of the error waa-stoted M 
be in eoaine of 14° 18' 3'. Subsequent examination Bliaw«l that there yt 
an error of one second in this correction, and accordingly in the J 
Almaaae of the next year, a new correction was necessary. But 
the new correction of one second, a new error was committed of tc 
Instead of cosme 14° 18' 3" the correction was prinled corine 4° 18' 1 
making it still necessary, in some luture edition of the Nautical Almamae,^ 
insert on erratum in an erralan of the trrata in Taylor's Loganttum. (Sd 
bwrgh Bittievf, VoL LIX. 383.) 

In the hope of obviating the possibility of sucli errors, Mr. Babbage p 
jeoted his calculating, or, as he prefers to call it, his difference n 
AlthoDgh tills extraordinary undertaking hns been arrested, ii 
of the enormous expense attending its execution, enough has been acliievi 
to show the mechanical possibility of constructing an engine of this kind, H 
even one of far higher powers, of which Mr. Babbogo has matured tho ex 
ception, devised the notstion, and executed the drawings — tbemselve 
imperiebable monument of the genius of the author. — Address at the Dd 
0/ Oit J>iidtey Observatory, by Edward Everett 

LAYING TnK GUNS OF A BATTHatY WITHOUT EXPOSING THE Id 

Mr. Babbage has published tlie following method of laying the guns ol 
battery without exposing the men to the fire of tiie enemy : — 

The numerous casualties, chiefly by rifle shot, which have occurred K 
employed in pomting guns at Che object of attack, and also in exomhung tti 
effect after their discbarge, induced me to recur to means which had p 
viously been devised for reoonntntring with security. The highest dcUa 
required in tlie man who points the gun; his safety is, therefbre, 1 
aidered Brst. 

In pointing a gun at tho object to bo hit, the two sights of the gun andll 
distant object must bo brought into the same lino. To do this, a mo] 
behind the gun and looks along that line. But if, instead of a man 
position, we put a good common looking-glaas incimed at an angle 1 
line of direction, the ooiccidenoe of tho two sights and Die distant object fl 
then bo node by an observer placed in other positions. 

Su^jposeanofficeris placed in the comerofa batter/ where nulther rlOstf 
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round shot can reach, he may either point the gpin by his eye, may employ a 
common opera-glajss, or he may use a ennall telescope, which, if rtfquired, 
might be fixed to a post. 

In laying guns by means of a telescope some little difficulty may occur 
finom the foci of the sights and the object not being the same. The difficulty 
can be much diminished- by placing the looking-glass at a greater distance 
behind the g^. In &ct, with a simple inyerting telescope of yeiy low power, 
or with a common opera-glass, a very moderate distance will render both 
objects sufficiently distmct 

The angular position and eleyation of the gun must be ac^usted by direc- 
tions from the officer to the men attending the gun. These adjustments must 
be contrived by iprews, or other means, so as to be made by the men when 
screened from direct fire. 

When the officer is satisfied that all the guns are well laid, he must then* 
turn to a telescope, attached yertically to the parapet. Fixed to the telescope 
by an arm reaching aboye the parapet must be another small looking-glass^ 
having an angular motion on its horizontal axis. This telescope may consist 
of a single lens of from three to eight feet focus, and have attached to its eye- 
glass a small prism to turn the vertical rays into a horizontal direction. ■ 

The officer, having adjusted his telescope on thb point he is battering, may 
then observe the united effect of all the guns ; or he may cause them to be 
fired in succession, waiting between each shot until the smoke has deared 
away, in order that he may judge of the precision with which each gun has 
been lakL 

The plan of seeing round a comer by means of a small bit of looking-glasa 
has been long known and described in books on the amusements of science; 
A repetition of the combination constitutes the toy by which children are 
sorprieOd to find they can see through a deal board. In a difibrent form, by 
means of an inclined nurror concealed within the tube, the fr^uenter of the 
theatre points his glass in one direction whilst he surveys the real object of - 
his attraction in another. Such % telescope, when us^ behind a wall or a tree^ 
becomes a safe reconnoitring telescope. • 

ON SOME OP THE PRINCIPAL CAUSES OP ATMOSPHERIC ELEC- 
TRICITY. BY M. BECQUEREL. 

The causes which constantly furnish the air with an excess of posiUve and 
the earth with an excess of negative electricity— excesses which are capable 
of giving rise to storms and other phenomena under certain conditions^— are 
still unknown. In studying this question some years ago, I observed the 
^ectrical ^ects produced in the tissues of plants, and at the contact of these 
.plants with the soil; in this contact the soil is constantly positive, and 
the plant negative, whatever may be the part of the plant put in metallic 
communication with it I then indicated this evolution of electricity as one 
of the causes of the electricity of the atmosphere. In repeating these experi- 
ments, a year ago, I was strudc by the anomalies manifested, m operating on 
tfaft Biigin of a riT«r, or in the river itself; or at a certain disfeanoei near the 
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plant ; and I wm tlms led to ebxAy tliD olectricaJ effects produced at the 
oontaoVof Uie boU with a M or Etream or water, of nhicb I then understood 
all the importance. This question leads us to one of the priccipBl sources of 
atmospheric eieotricit; — a question of u most complicated nnturo, Iram the 
numerous causes which coaduce to the general effect The apparatus 
employed in these researchoB oonsiata of— 1. Diaphngius of porous porcelain, 
or little bagB of sail-cloth, eaoh containiiig a depolarised plate of gold or 
platinum, Burrounded bf charcoal of sugar-cand^, with a view to render the 
olectrical effects ooastact during a few momenta in order to measure lUem — a. 
Tangent oompaEsea of great delicacj, adapted for esperiments of this nature — 
8. Atmospheric oloctrometers to collect the electricity of vapors formed above 
the atal or water; and various accessoriea, such aa ooppar wires, gold and 
pUtlnum covered with gotta percha, &c Tlie electrical effects produoed bj 
the ooDtact of the soil and water ore complex, for tho^ vaiy in direction and 
intensity according to the substances which compose the soil, or which are 
dissolved in the water ; for the production of electrical elTocts, it is necessary 
that tiiere should bo a heterogeneity between the water of the river and that 
by which the soil la moistened. When the waters aro Blightl? alliaUae, they 
are negative; when they are acid, as is the case with the earth ofheathe, 
they are positive. The well waters of Paris often prosenteHfects of this kind, 
In oonsequonoe of the Infiltration of drainage waters, which ehange in nature 
ttnai time to time ; thus in the oourse of a month the electrical effects sre 
Men to change in mtonsity and sign, without any derangement of the appajatus. 
From this bMh of things it results that sometimeB tliere are no electrical 
eflbota, aa la also the case In experlmentlcg with the water of a river and its 
aandy banks, or the aitjacent lands whicli are washed daring inundations. It 
is ceoeasary to eslabtlsb jwrmamnl observations to follow aJl the varlationa to 
whicli the notiooa of contact are subject, and to guard agahist the eObcts of 
polarination, which are always to bo fbuud in oporaljng only for a few 
momenta. Very commonly polajinatdon la destrojodin the course of 34 hours, 
Mid the eHbots of which we aro in search may tlieo be observed. In soma 
exceptidDaJ casce the olectrical current has HUfficient iutouwty to mum tho 
action ofancedlo telegraph at a distance of several kilometres. When water 
evaporates, either from a stream or {toai the earth, it must necesaarilj carry 
off with it au oxcoBs of ulectridtj of the some nature poaseesed by the one or 
other, and this becomes diffused in the atmosphere ; this electricity may arise 
not only from the reooUon c t^ water of tlie river upon that with which the 
soil 1b moisteued, but alao fi^>m the decomposlHon of organic matter. In the 
latter case t^o electridly is always positive, whether it arises IVom the river 
or from the aoil ; in tlie former the two vapors are of oontraiy signs ; the 
edbotB are oompler. From ttie foregoltig It will be imderatood why stflnns 
generally tske place in sunmier, at that period of the year wheti the deoocn- 
poaition of organic matters und evaporation are at their maihnum, and also 
why they are so frequent and so violent under the tropica at the period when 
the aun approaches the zenith. This is so true, tliat in thone regions thot« Is 
always a storm buratUig at each instant m a locality auitnbly placed li 
rrfation W the sun. Tho phenomena to which I ha?e referred ai 



ITATUBAL PHILOSOPHT. 187 

thfltk it is indiilensable, before fomralating general principles, to multiply 
experiments in a place serving as a permanent observatoiy, then In flat' 
countries and amongst mountains, on the margins of rivers and water courses, 
and on the sea shore, in countries like Holland, where there are large alluvial 
tracts, in salt marshes, &c Then, and then only, shall we be able to judge 
of the importance of thd subject with which I am occupied, and wMch is 
connected witTi one of the greatest questions in terrestrial physics. 

ON THE FORM OP LIGHTNING. 

■ Mr. Nasmyth, at the British Association, 1856, said that the form usually 
attributed to lightning by painten^and in works of art Vas very different torn 
that which he had observed as exhibited in nature, and from observing this 
he was induced to call attention to it. He believed the error of the artists 
<Hriginated in the form given to the thunderbolt in the hand of Jupiter as sculp- 
tured by the early Greeks. The form of lightning as exhibited in nature was 
simply an irregular curved line, shooting from the earth below to the cloud 
above, and often continued from the cloud downwards again to another distant 
part of the earth. This appearance, he conceived, was the result of the rapidly 
shooting point of Ught which constituted the true lightning, leaving on the 
eye the impression of the path it 'traced. In very intense lightning, he had 
also observed offshoots of an arborescent form to proceed, at several places^ 
from the primary track of the flash. 

This communication gave rise to an animated discussion, as to whether or 
not the flash of lightning was the effect of a rapidly moving point of light) , 
and if so, whether the direction was, as stated by Mr. Nasmyth, in nine cases 
out of ten from the earth to the doud, or the contrary. Mr. Nasmjth adduced 
the maimer in which leaden pipes were burst, they being bad conductors 
of electricity, as proofe of his views — of wliich he instanced one which 
had been burst in sevei'al places, from the bottom to the top, in Edinburgh, 
during a thunderstorm, the pieces of which Sir J. Leslie had obtained and 
placed in his physical class room. On being questioned, however, by some 
members of the section, as to how these distant burstings outwards along the 
pipe gave any indication of the direction, it did not appear there were any 
dedsiYe marks indicating this. 

ON THE APPARENT CONVERSION OP ELECIRICITY INTO MECHANI- 
CAL PORCE. 

The following is an abstract of a paper conmiunicated to the PhUosophicdl 
Magazine (London), by "W. R. Grove, detailing a series of experiments, appa- 
rently showing the conversion of electricity into mechanical force : — 

His object was to show, that when electricity performs any mechanical work 
which does not return to its source, electrical power is lost. The first experi- 
ment was made in the following manner : — A Leyden jar, of one square foot 
coated surface, has its interior connected with a Cuthbertson's electrometer, 
between which and the^uter coating of the jar are a pair of discharging balls 
fixed at a certain distance (about half an inch apart). Between the Leyden jar 
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and Uie prime oonduolor is iiuorted a small imit-Jar of 9 square inohBB 
the knoliB of which areO.ainclinpnrt; ThobalaooeofltioelectromBtoriaiww 
fixed Iijr a, stiff wire inserted betwcea tbe attroatiDg knobs, and the Lejden 
jar diHrged by disdiargiog (h)iii the imit-jar. Alter a certain cumber of these 
(twantj-two in the experiment porTarmod in the tiieatre of the Institution), tlie 
discharge of the large Jar takett place across the }-lnch Interval ; this tnaj be 
viewed aa tlio oxpresaiou of the olectriool power received from the unit-jar. The 
experiment is now repeated, the wire between tbo bnlla having been removed, 
and tliorefiJfe the "tip " or the raisiag of the weight is perfbrmed by the elec- 
trical repulsion and attrootiou of the power of two pajrs of balls ; at twenty- 
two dischar|];es of tbe nnlt-Jar, the bolanee is subverted, and one knob drops 
upon the oUior, but no disduaye taia place, ahowing that some electricity has 
been lost, or converted into medianical power, which raises the balance. 

By another mode of expression, the eloctricity may be supposed to be 
masked or analogous to hitont heat, and would be restored if the ball were 
brought back, without discharge, by extraneous force. 

The eitpcriment is beheved to be new, and to be suggestive of others of a 
amilar olmjacter, which may be iDdeHnilely varied. 

Thus, two balls made to diverge by electrit^ty should not give to an electro- 
meter the some amount of electrieity as if they were, whilst electrized, kept 
Kirtubly together : an experiment of this soK 1 have made since my lecture, in 
tlie IbUowlng manner: 

lo a ifflck brass wire, 3 feet long, insulated and terminated by knobs, are 
Buapended by fine platina wires, two pairs of discs of paper coated with tin- 
fbil, and 4 inehea in diameter. The appamtua ie electriaed in a dry atmosphere 
by sparks from a machine, and tbe discs of each pair respeotively diverge. 

To one of the pairs a silk thread is attni'hed, by which the discs con be 
fbivlbly approximated. As often as this is duuo the divergence of the other 
pwr Increases. 

Another mode of showing tbe same effect is the following : — 
On the top of on ordmary gold-leaf electroscope place two brass plates, sDi^ 
as ore commonly used Ibr a condenser, oonnect them by a long Gno wire, and 
electrify them by a rubbed rod of glass or sealing wax, ao that tbe gold leaves 
diverge. 

Now raise the upper plate by a ghiss hancUer the leaves collapse in pro- 
porUou as it is raised, and a^oin diverge as it is depressed. Itsbould be recol- 
lected that the pktes ore electrified by tlie same electricity, and are nlwnys 
metallioally connected by the flne wire, in which respect thia. differs from ordi- 
nwy induction expcrhnonts. 

It may be Bold that hero tlie mechanical force Is given by the hand : but 
this is only in port, the repellent effect of eleotriuily does part of (lie work and 
should be therefore expended ; it is onalogioaUy as though a nmn wore to add 
his force ta the piston rod of a steam enghus wbidi would not prevent the loai 
ofheatbydihiUDg 
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dr THE irSK OP electricity and galvanism POR PRODUCINa 

EXPLOSIONS. 

M. Ebner has laid a report before the Austrian Academy of Sciences, which 
relates to the solving of the question, " Whether electricity or voltaism is pre- 
ferable for the exploding of mines in quarries?" &c. The report gives prefer- 
ence to the former, because the amount of effect of the voltaic battery depends 
on the quality of the conductor through which it has to act ; and whenever a 
great effect (force) is required, the alternative presents itself either to use 
colossal batteries, or costly conductors of the usual large dimensions. Electri- 
city, on the contrary, operates in consequence of a mechanic action, without 
the co-operation of the conductor ; and as the resistance does not exist, con- 
ductors of cheap material and small power are suf&cient. The apparatus 
adopted now by the Austrian Corps of Engineers, consists of two discs or 
plates, of 12 inches diameter, and the charge is made without the conductor 
being employed, by the mere placing of a point between the plates. A 
smaller apparatus can be-carried on a strap on the back of a man. The con- 
ductor consists of soft brass wire, of half an inch thickness, and each apparatus 
is Aimished with 2000 fathoms of plain wire, and 400 fathoms of wire coated 
with gutta percha, and also materials for constructing isolated conductors. 
The explosive substance, a mixture of sulphur, antimony, and chloride of pot- 
ash, can be made with ease, and placed in the form of a cartridge at any part 
of the conducting line. With these apparatuses expl^ions have been effected 
at a distance of 1^ German leagues, and fifty mines exploded simultaneously, 
on a line of 100 fathoms. Under water explosions were effected at a distance 
of 400 fathoms, the conductor extending to the length of 500 fathoms. The 
effects of these machines are independent of seasons and weathers. At the 
explosions made under water in the Danube, near Grein, and the marble 
quarries near Neustadt, it has been used for two years without the loss of a 
angle life. According to a signal, the explosion is made when the excavators 
and others are absent, and bore holes are mostly exploded simultaneously. — 
Mechomiica^ Magazine, No. 1688. 

/ 

PRESENT STATE OP ORGANIC ELECTRICITY. 

Professor Groodsir has communicated to th.Q' Eddnbv/rgh New FhUosophicdl 
Journal "A Brief Review of the Present Stataiof Organic Electricity." 

The general theory of electricity, says the professor, has rapidly approached 
a consistent form through the labors of recent physicists, and particularly by 
the researches of Mr. Stoaday. The hypotheses of one or of two electric fluids, 
however modified, have been found tenable only so far as they involved the 
idea offeree. In the phenomena of statical, as in those of current electricity, 
there is constantly pressed upon the observer the necessity of admitting two 
forces, or two forms or directions of a force, inseparable from one another. 
And thus " the influence which is present in an electrical condition may best 
be conceived of as an axis of power having contrary forces, exactly equal in 
amount, in contrary directions." 
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Thli peouUnr form of (brae nanifesto itiflr hi different kinds of inorganic 
matter, uuder circuruBtiHiceB burIi na (Miction, diange of tcmpcniture, ma^oTJo 
lulluMiuo, and olicniioil Hdioii, 

It is also mauifestcd in organiwd beings, sot only under circumtitaiiMB in 
wliidi tl\ey stnnd related to it sb mosseB of more matter, but mora partleularl/ 
during ttie actions pwftirmed b; ttioir component toxturca and orgnna. 

ElDctrlcal wience hus been hitliarto cbietiy prosocnted in the region of inor- 
ganic nature ; and nltliough Volln opened up a boundless Held ofdisooTery 
in tbo rogion of inorganic imdcr the inBuonco of organic cloctriclty, tlie latter 
Bllll TemgiBB compamtively nncultiVHted, 

In tlie inveatigation of eloctrica] force, aa miuiireatcd in orgiuiic nature, the 
JMGullar eoonomjaof the organized being must bo taken into account Each 
OTgDolKed being, although d?pcndont on oortain external circumatoncps bb the 
eonditioos of its esistenee, is, neverlhelesB, a Bjstem per «. Irrespective of 
IhoM electrical conditions into which it may be thrown, tlirongfa surrounding 
bodiea, or througlj tlie medium !n which it lives, it undoubtedly contains more 
or lesa numerous sourcea of electrical diaCarbonce, in the numeroua processes 
and arrangements productive of curronta, In the structures which coUcctirely 
constitule its organization. The organized being may be considered t&cfWcaU]/ 
as a system of electrical currents, excited by electrical arrangomonta in tlie 
(Usposition of its fluids, texturos, and orgnns. 

80 far ^a has yet been OBoertained, these electrical eurreutu, with the excep- 
tion of those produced by the special batteries in the electrical flslies, are not 
employed in the economy of the being. Tlicy are merely necessary consfr 
quencea of the organic process carried on by the different structures ; imd 
efl^ct, by theh- arrangement, the distribution of the resulting electricity, and 
the maintononcs of the gone*l electrical equilibrium of the organic system. 
The detection and investigation of these organic electrical phenomena are, 
however, important, cot only ibr general electrical sclenco, but lUao ibr the 
elucidation of tlio orgamic processes themselves. Residual pbenomeoa, as 
such electrical disturbances cmst generally be considerad in pliystology, wHl, 
when investigated, indicate the probable nature of tM actions from whioll 
they result. 

KHSTENQB OT- AN KLEtrntlCAL .^THEB THROCfln BFACE, 
Mr. G. J. Knoi, in a letter to the editore of the London Phitoiophieal 
ifagaziiie, says: In a paper, entitled "On the Birection aod Mode of Propa- 
gation of tbe Electrical Force traversing Interposed Media" (PhUosophicai 
Magazine, 1S40), r endeavored to prore, from the experiments ofSh- n. Davy, 
that an eloctrio current cwnsisls in alternate Btato^oT isductton and e^A 
llbrium of the particles of llie medium conveying the current, the wtounly of 
the ouirent being proportional to the rapidity of change of induction and 
eiiuilihrium, and consequently that the maa of osoillating lether surrounding 
the portlolM reprGHecls the quantity, while tbe n^idity of the osdllatioal 
reprosenta the intensity of an electric current 

The Ptiilotophieal Magatine, No. B8, contains some Tcry intcrasthig eiperi- 
DiBnts, which weiK made by Ur. L Clarlt, on the transmission of ourrenta irf 
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eleotrioitj of varying intensity through 768 miles of gutta percha wire, indi- 
cating a velocity of propagation of about 1,000 miles in a second, which 
velocity is sensibly uniform for ctJl intensities from 31 cells to 500 j which 
results, Dr. Faraday remarks, " afford a fine argument in favor of the opinion 
of those who suppose the electric current to be analogous to the vibrations of 
air under the action of sonorous bodies." The ezperinittts of Professor Grove 
(m the electro-chemical polarity of gases, where he obtains rings alternately 
bright and oxidated, showing efifects of oxidation and reduction by the same 
current on the same plate, he considers as " analogous to the phenomena of 
interference in light ; though doubtless, if this be a right view, the very dif- 
ferent modes of action of light and electricity would present very numerous 
I^enomenal distinctions." The idea has lately been presented to my miai^ 
that the oscillations of the electrical aether in combination with the particles 
of the medium conveying a current, produce undulations, not only in the 
ethers of light and heat, but also in another aether, which Dr. Draper calls the 
tithonic sether, but which, if experiment proves to be the case, should be nK>re 
correctly termed the electrical aether. * 

Dr. Draper, in the year 1847, undertook a series of experiments upon the 
rays of light emitted by incandescent bodies, from which he concluded that 
i^en a platinum wire is heated by the voltaic pile or otherwise, it emits rajs 
of light, which increase in refhingibility proportionally to the mcrease of heat, 
which' he explains thus : — "As the luminous effects are undoubtedly owing to 
a vibratory movement executed by the molecules of the platinum, it seems 
fhmi the foregoing considerations to follow, that the frequency of those vibra- 
tions increases with the temperature." Sir David Brewster has observed, 
that in the spectra produced by the electric light, the chemical rays are more 
numerous than in those produced by the lime Jight. The problem then to be 
solved is — ^whether the chemical rays be produced directly by the oscillations 
of the electrical aether in the platinum wire, or indirectly by the heat pro- 
duced. 

This question might be resolved by observing the efifect produced by voltaic 
pileB of different intinsities, the heat remaining constant; and if so, it would 
afford a strong argument in favor, not only of an oscillatory movement in the 
electrical aether in combination with the particles of bodies, but also of the 
existence of such an aether through space. 

ON THE OEIGIN OP THE AURORA BOREALIS. 

An important paper on the Aurora Borealis has recently been published 
by the Smithsonian Institution, entitled, " The Recent Secular Period of the 
Aurora Borealis,"^ by Professor Olmstead, of Yale GoUege. The following 
extract from this paper will sufficiently explain its nature: — 

" It has appeared to me incumbent on some one devoted to the studies of 
nature, who has witnessed this exhibition of the Aurora Borealis, probably 
among the most remarkable that have ever occurred since the creation of the 
world, to write its history, to give an accurate history of its varieties, to pre- 
sent at one view a classification of the principal facts, in order, if possible, to 
SBoertsin the lanoa of the phenomenon ; and finally to determine the origi0k^ 
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or primary oftuso to which it may bo refi-frei I am the more encoumfed to 
nudortoke this labor, ftom liaviug enjoyed poooliarl; ikvomble opportijoitiea 
tbi observiug these exliibitioos (rosn Ihelr coinmi>ncemeQt, and (rora baving 
anuiesed ftam the accoimta published in tho periodicola of tbe day, and from 
an extensive correspoudence, a greater amount of fkcts, than, bo liu na I 
know, auy other per^p has takon the trouble to accumulate. 

" I know of no otber method of EucoeasAilly investigatlug it subject of thia 
kind, than first, to examine all the tkots of the cose; seoonillj, tu bring to- 
gether into one view, in Beparute groupa, such as are aitnilar, Ibnnlng a Hill 
and accurate clasBiflcatioo ; thirdly, to ioquire what general £iutB tliese truths 
reveal, ginoe these deductions form tlie proximate laws of the phenomenon ; 
and, flnnlly, to cqake the laws the grouiidwork of a gcnoraJ tiieary. wliiob 
Bliall «BMgn tho true cause of alL" 

The "Secular Period" embrajjcB tho exhibitions of tlie Aurora Boreaiia 
during the years 1837, '35, '36, '97,"48, '61, '6S, and '53. Professor Olmsteftd 
daasWea the Aurora* by six dillercnt names; Aurora Twilight, the Archo^ 
the Streamers, the Corflmi, tho Wuvos, and tbe Auroral Clouds. 



IMPROVED Bij;crnicAL akd gai-vahjc appahatub. 

Brtltm's Galvanic Ballery. — A battery arranged by M. Breton, of Paris, for 
coftdioiniil purposes, is maintnined in a constant moisture with cldoride of 
calcium. For one of tho poles there is a mixture of copper fllings with 
sawdust, tbe latter designed to separate the metallio particles, — the Slings are 
mijtod with a solution of cMorido of calcium. The other pole is a siraDar 
mixture, in which the copper Is replsoed by zinc filings. Those two prepara- 
tions placed in a vase, and separated by a porous cell, make a battery, whirfi 
has always the same inti^sity of nction, on account of its constant humidity, 
and tJie indefinite number of its elements. 

Iinprmied Ekctro-Ueiiatl Apparatus. — Mr. W. P. Piggott, of London, has 
patented some improvements in galvanic, electric, and olectro-miigtietlo 
apparatus, and in tbe mode of their application as a curative and remedial 
agent. The inventor conBtrucla a brush consisting oP^ mixture of bristles 
and metalliQ wuT^a or plates, or coats a portion of the bristles Ibnning the 
brush with metal by electric deposition, and these metallio wires, plntca, or 
olectrotyped or roetailized bristles, communicate with and receive their eiec- 
tridty, galvanism, or electro-magnetism, from a battery or electrical opporatu^ 
fixed in the bock, or some other oonveniont part of the D'ame of the brush, or 
otherwise, as may be required, thus causipg what is commonly known as 
positire or negative currenls of electrid^ to pass from the ends or;the wiree^ 
plates, or melollizod bristles, when moved in contact w)tl) tlie liiur or sklo. 
Secondly, in the constmctioa of a bath A>r the adminiatrBtlon of galvi^ 
niam, deoWcity, or electro-magnetiBm, one part of which bath will oommunieate 
poBitive, and the other negative electricity, and this ia eOeded by Ibrming Iba 
bath of a combhiation of elastic or fiexible waterproof material and metal, tn 
such a way that when a part of the waterproofing material is caused to env*- 
lope any required part of tlie l)ody, two distinct currents of electricity, gi 
niam, or electro-magnetigm, are created iu tbe aame bnth. 
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Intnanmifor determining the Vdbte of MermUtent^ or AUemaHngj JESeckic 
GmraUs, for Tekgroephic Pu/rposes. — ^At the BritMi Association Meeting 
for 1866, Mr. E. 0. Whitehouse demonstrated that the efifect of a weak 
electric current, say after it had traversed 100 miles of wire on an ordinary 
magnetic needle, was altogether inappreciable 'j, and even the effect of strong 
corrents at short intermitted periods, caused the needta|so to vibrate as to 
render the observing of the arcs quite impossible ; but by transmitting a very 
feeble current in such a way as to excite a powerful coil, and produce an 
electro-magnet by soft pieces of iron in the axes of the coils, he showed that, 
by a stron^y framed and accurately constructed steelyard, he was able actu- 
ally to weigh the feeblest currents, and to compare them with even the most 
powerful current transmitted through short distances. The exhibition of the 
apparatus, which worked admirably, and, as it were, weighed the force <^ 
each current as transmitted during the ordinary rapid working of the tele- 
graph, seemed to afford much .satisfaction t(f the section. 

Substitute for the Copper Wire in the Construction ofHdices. — The cost of heli- 
ces of fine wire, and the limit of thickness to which the fine wire can be covered 
with silk for insulation, are two impediments which M. Bonelli has sought to 
set aside by very simple means. He takes a band of paper of the height of 
the helix of an electro-magnet, or of the corresponding part of the galvano- 
meter ; this band carries parallel to its edge, metallic lines a a\ h V, etc., pass- 
ing fixHn one extremity to the other ; these lines, placed in the circuit, will 
give passage to the current, while they are also insulated from one another by 
the paper that separates them ; so that the current will pass uninterruptedly 
provided the lines of metal are unbroken. The number of these lines whidi 
may be put on a band of paper is almost indefinite. Leaving their extremities 
free, the current may be made to pass, either a^ng the lines united, or in all 
o^ them at the same time and in the same direction. 

Cfkbotype Telegraph. — ^The London Artizan has recently published an 
innstrated description of a new and pecuhar telegraph bearing the above name, 
invented by David McGallum, of Stonehouse, England. The leading cha- 
racteristic of this invii;Ltion consists in releasing small glass balls of three 
Afferent colors — ^white, black, and blue — ^in such a manner as to felliover a 
aeries of inclined planes, and drop into their proper places, where, by their 
color and the way that they are made to arrange themselves, they form a 
message. These balls are thrown out one by one at the will of the operator, 
and as multiplied an^ intermixed they form the alphabet, like Professor 
Morse's dots, spaces, and dashes. 

THB LAW OP THE SQUARES — IS IT APPLICABLE OB NOT TO 
THE TBANSMISSIOK OF SIGNALS IN SUBMARINE CIRCUITS? 

The following is an abstract of a paper read before the British Association, 
by Mr. B. 0. "Whitehouse, the well known electrician and physicist. Mr. 
W., in commencing^ stated that it was for the purpose of determining the 
fofce of either intermitting or alternating currents, whose duration was not 
soffidien^ to admit of the needle assuming a position of rest, that he proposed 
the use of the magDcto-electrometer — an instrument rendering available the 
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foroo of ningaelio ottraetiou iaaleed of the deflection of tlie needle — aa a 
moaiiB of measuring tlie amount of currant circoiatiug. Thia Ibrce vaf, he 
said, uata wo approBcli tlia point of magnetic saturation of tlie iron, rtrictly 
proportioned to the energy of the current under Binminatian. Tlie nnmber 
□f graJna thua lifted on the arm of the lever the autLor proposes to call the 
practical " value" oUke current for telegraphio purposes. The most etriking 
features of ttils inatrumeut ure — let. The facilit}? of determiaiog tho value of 
ourrents which do not admit of being tried bj the galvanometer. Sud. The 
. Tery great range which tbia inatrument hna (viz. from unity up to balf 
B million), as well as the deOniteneea and accuracy of the reaulta, even the 
extremes of the regiater being strictly comparable with each other. 
Srd. Dnlike the degreca upon the galvanometer, theae gntinH of force are 
units of roal " value" and of practical utility, as was ahown by a telegraphio 
iuHtrument m circuit being worked perfectly by a currant of four gruns. 
Beferring to the proceedings of tho ueaociatlon laat year, the author showed 
that a wu* six tiniea the length of tho Varna and BaUklava wire, If of the 
same lateral dimenaiooB, would give thhly-six times the ratnrdntion, and 
thhty-Bix tiraea tlie Hlowrusss of action. If tlio distinctnesa of utterance and 
rapidity of action praotieable with the Varna and BalakhLva wire are only 
such as not to lie incouvenient, it would be necessary to have a wire of alZ 
times tlie diameter, or better, thirty^aix wires of the some dimensions, or ft 
larger number of small wkBB twisted together, under a gutta-percha coverinj^ 
to give tolerably convenient action by a submarine cable of six times the 
length. Altliough the subject of submarine telegraphy had many points of 
the hi^est importance requiring investigation, and to tjie coosideratjon of 
which ho had beendevotuig himself recently, Mr. Whltehouse proposed to 
conllno Ilia remarks on thia occa^on to the one point indioalcd in the title, 
inasmuch as the docialon of that one, either [hvorably or otherwise, wonU 
have, on the one hand, the effect of putting a very narrow limit to our pro- 
gresa In telegraphy, or, on the other, of leaving it tlie most acnple soope. Ha 
irei# a dis^otion between the mere transmission of a currMit actoss the 
Atlantic (the possibility of which he supposed everybody must admit) and ths 
effectual working of a telegraph at a speed aufdclent for " commerdul snccetB." 
Xhe author then gave a description of the apparatus employed in hi* 
researches, of the manner in which tho experiments were conducted, and, 
lastly, of the results obtained. The wires upon whicli the experiments were 
made were copper, of So. Ifl gauge, very perfectly hisulated with gutla- 
perclia — spun into two cablga, containing three wires of equal lengtli (eighty- 
three miles}, covered with hxin wires and coiled m a large tank in full coiitart 
with moiat eartli, but not submerged. The two cables were sutiaeqaently 
joined together, making a length of 16S miles of cable, containing thrm 
wires. In addition to this, In soma of tlie hitest experiments he had also the 
advantage of another length of cable, giving, with tho above, an aggregate of 
I,0flO mQea. Tho iastrumenW, one of which was eiliibiled, seemed to be oT 
great doUcacy, capable of the utmost nicety of 041"^''"^"'' ""^ parlicularij 
Itoe lh)m sources of error. The records were all made autoinatically, l^ 
oleotro-ohemical decompotiUou, on cheinicoUy -prepared paper. The bbsoTTB- 
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turns o£ different distances recorded themselves upon the same slip of paper, 
^-thua^ 0*83 and 249 miles were imprinted upon one paper, 0*83, 498 miles 
upon another slip, 0*249, 498 upon another, and 0*535, 1,020 upon another. 
Thus, hy the juxtaposition of the several simultaneous records on each sUp, 
as well as hy the comparison of one slip with another, the author has been 
enabled to show most convincingly that the law of th^puares is not the law 
which governs the transmission of signals in submarin^circuits. Mr. White- 
house showed next, hy reference to published experiments of Faraday's and 
Wheatstone's (Philosophical MagoBinej July, 1855), that the effect of the iron 
covering with which the cable was surrounded was, electrically speaking, 
identical with that which would have resulted from submerging the wire, and 
fhat the results of the experiments could not on that point be deemed other- 
wise than reliable. The author then addressed himself to the objections 
raised against conclusions drawn from experiments in "Multiple" cables. 
Faraday had experimented, he said, upon wires laid in close juxtaposition, 
and with reliable results ; but an appeal was made to direct experiment, and 
the amount of induction from wire to wire was weighed, and proved to be as 
one to ten thousand, and it was found impossible to vary the amount of 
retardation by any variation in the arrangement of the wires. Testimony, 
fdsc^ on this point was not wanting. The Director of the Black Sea Tele- 
graph, CoL Biddulph, was in England, and present at many of the experi- 
ments He confirmed our author's view, adding, " that there was quite as 
much induction aad embarrassment of instruments in this cable as he had 
met with in the Black Sea line." The author considers it, therefore, proved 
"that experiments upon such a cable, fairly and cautiously conducted, may 
be regarded as real practical tests, and the results obtained as a fair sample 
of what will ultimately be found to hold good practically in lines laid out in 
txtenao. At the head of each column in the annexed table is stated the 
nmnber of observati<ms upon which the .result given was computed,— every 
obeervation being rejected on which there could fall a suspicion of careles»> 
Bern, inaocuracy, or uncertainty as to the precise conditions ; and, oif the 
other hand, every one which was retained being carefully measured to the 
huidredth part of a second. This table is subject to correction, for variation 
in the state of the . battery employed, just as the barometrical observations 
aie subject to correction for temperature. 

Amimni of lUiardcUion oUerved at variotis I)ista'nce8, VoUaic Ourrerd, lime 

staled in Paris of a Second, 



JCaanof 

600 

obaerratioiis. 


Mean of 

110 

obflervatlons. 


Mean of 

1840 

obserralions. 


Mean of 

1960 

observations. 


Mean of 

120 simultaneooB 

observations. 


SSmlWt 
-06 


166 miles 

•u 


249 miles 
•86 


498 miles 
•79 


685 miles 
•74 


lOSOmfles 
1-42 



— Now it needs no long examination of this table to find that we have the 
retardati«Q following an increasing ratio, — that increase being very little be* 
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3^tid the Bimple arithmetical ratio. I wu quite preparod to edmit the pos^- 
bility of an amoTint oT error having cropt into lliosti figuroa, lo spite of my 
precaulioris ; indeed, I havs on tliat nccount hcoQ aoxioua to multiply ohser- 
vatioiw in order to oblain meat truatworthj results. But I cannot admit Iho 
possibility of error lisving aooumulated lo suoh on extent as W entirely over- 
lay and conceal tbe ouprntiau of the law oTtlie Bquorea, if la reality thatriaw 
had any benriug on tne remits. Tuking 8S miles lui oQr unit of distance, we 
haro n series of 1, 3, S, Q, and 13. Taking 166 miles as our unit, wo hare 
then a series of 1, 3, and 0. Taking S49 DtDos, we tiare still a seriea oT 1, 3, 
and 4, in very long diatoaces. Yet even uader these circumntaQees, and 
with tbcse fhcilities, I cannot Bnd a trace of the operation of that law." 
The author then examined the evidence of the htw of the Bquare^ aa shown 
by the value of a current taken in submarine or sublemHieuii wirea 'at 
diBbrent distances [him the generator thereof; wMch he showed wore strongly 
corroborative of the previous resulte. He next examined the question of Uie 
size of the conducting wire; and he hod the opportunity of testing the f.pph- 
oatlon of the law, as enandaled by Prof. Thomson last yoor. The results, &r 
tfcm conHrming the law, are strikingly opposed Ki it. The fact of trebling 
the size of the conductor ai^^onted the amount of retardation lo nearly 
double that' observed in the single wu^. The author, however, koked for 
the ajxrimentum crvcii in the limit to the rapidity and dlathictnesa of 
utterance attdnable in the relative distoncea of SOO and 1,030 miles, 000 
and 970 were the actual number of diaUnct signals recorded in equal times 
through these two lengths respectively. Those Qgurefl have no rcktion to 
the squuM of the distance, "Now, if the law of the squares be held to be 
good in its application to submarine circuity and if the deductions as to the 
oeoessaiy size of the wu«, based upon that law, can be proved lo be Talid 
■lao, wo are driven to the inevitable conclusion that aubmimne cables of 
oerl^n length, to be ncceasflil, must be oonslrucled in accordance with these 
principles. And what does this Involve ? In the cmo of the TransatJanlio 
lino, whose caUmated length will be no loss than 8,C0O miles, it would 
necessitate the nse, (br a shigle conductor only, of a cable so large and 
pondorouH, as tliat probably no eliip except ISr. Scott Russell's leviathan 
could carry it, — so unwieldy in the manufacture, that its perfect insulation 
would bo a matter almost of practical impossibility, — and so cipenslve, from 
the amount of materials employed, and the very laborious and cridoal oatuTB 
of the processes requh^ in maktog and kying it out, that the thing would 
be abandoned as being practically and commercially impossible. 11^ on the 
other hand, the hiw of the squares be proved to bo mupplicablo to the traj»- 
misaion of signals by submarme wires, whether witli reference lo the unsont 
of retardation observable in them, the rapidity ofultoranoe to be obtained, or 
the size of conductor required fbr the purpose, then we may shortly expert to 
see a cable not much exceeding one ton per mile, containing three, four, or 
five conductors, stretched fhim nhoro to shore, and uniting ua to our Traitiat- " 
lanHo brethren, at an expense of leas than oue-tburtb that of the large DM 
above mentioned, able to carry Ibur or Qre times the number of message^ 
and therefore yielding about twt>nty times as much return in proportion to 
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the oatlaj. And what, I maj be asked, is the general condusion to be drawn 
as the result of this investigation of the law of the squares applied to sub- 
marine circuits ? In all honesty, I am bound to answer, that I belieye^nature 
knows no such application of that law; and I can only regard it as a fiction 
of the schools, a forced and violent adaptation of a principle in physics, good 
and true under other circumstances, but misapplied here." 

DB. SCOBESBY'S OBSEBVATIONS ON THE VABIATION OP THE 

COMPASS. 

Dr. Scoresby, of England, has, it is well known, devoted much time and 
attention during the last few years to an examination of the phenomena of 
magnetism in relation to the compass, and published several able communi- 
cations on the same subject. During the latter part of the year 1855, with a 
view of aiding research, the British and Australian Steam Company tendered 
to Dr. S. a free passage in an iron steamer, the Boyal Charter, to Australia, 
and extraordinaiy facilities for conducting experimentation and research. 
The proposition so made was accepted, and the voyage having been success- 
fully completed, Dr. Scoresby has recently published a report of the results of 
his magnetical reiSearches during the voyage of the Royal Charter to Australia 
and round the world. The Royal Charter, it should be noted, is an iron ship, 
of the clipper dass, with auxiliary, steam power, belonging to the Liverpool 
and Australian Navigation Company. She is 324 feet in length on deck, and 
42 in breadth, and 2,787 tons measurement. The compasses of the Royal 
Charter, observations on which were an important object of Dr. Scoresby's 
inquiries, were four in number ; the steering compass, adjusted by magnets on 
Mr. Airy's principles, 68 feet from the stem; another adjusted compass (called 
the " companion compass") 89 feet ; a standard compass on the deck house, 
unadjulBted, 181 feet from the stem ; and a compass aloft, 42 feet above the 
poop deck. 

The leadmg objects contemplated by Dr. Scoresby in his recent undertaking 
were, to verify or test his theoretic views and results of inductive researches 
on^the phenomena of magnetism with relation to the compass, especially as to 
ihe " retentive quality" so highly developed in iron ships in the process of con- 
straction, with the changes in such magnetism — ^views which he had first 
placed before the public at the mealing of the British Association at Oxford in 
1847, and since then in his " Magnetical Investigations" published in 1852, 
and in various other forms ; and to test also his plan of a compass aloft, first 
proposed in his account of discoveries on the eastern coast of Greenland in 
1822, for the avoidance of the ship's attraction, and for obtaining correct com- 
pass guidance, so essential to safety in navigation. Four plans or processes 
were adopted by Dr. Scoresby for the determination of the facts, as to the 
nature and changes of the ship's magnetic condition, viz. comparisons, almost 
dafly, of the four compasses described; experiments on the ship's external 
magnetism, as indicated by her deviating action on a compass placed first near 
the upper edge of the top plating, and then gradually let down towards the 
waters edge, such experiments being made in different parts of the ship's 
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length OD tbe poop aad Ibrocaitle; the detenaioatioii, fitim time to Cime, of 
the polnritj of iron bora, stunclards, &c., haviag on upright pg^tioll; and, 
flniUl^, the Bscertajning of tlie poEution tuken hj a Fux's dlppiug ne«41e in 
diRereat Btotjana about Che deck, and eomporuig tho resulls with the known 
terrestrial dip. 

B7 these Beveral applinuces, the nhele of the objects caotemplated m the 
vo^ogo were satiarucloiJI; and complctelj atloiced; aud to Dr. S(»r(»b7 it 
Y/aa neoeBBarit; most gruti^iug to Snd that not one of the coQcluaions he had 
been led to by inductive reaoarDh waa in any moaauro contrayBaed ; but, en 
tlio contrary, ail the leading; propoBitionB be had Tor jears been urging on the 
attention of niLTigatore and men of goleoce were distincUj verified. Thus, 
Jnst as bo had predicted, llio ehip retained her original mognetio conation, 
and tbe adjusted compiisaes preserved very nearly tbeir original state, bo long 
■8 the ship was ou courses not very remote from tbe direction ot the ship's 
head when bnilding; but wbco she came into a south-weatorly direcliaD, the 
reverse of that ou the stocks, under a heavy sea. Just aa bad been predicted, 
the oompassee ctianged, and there was an error, temporarily, in the steering 
oompafis, of a point or more. On roachmg a position of considerable soattwm 
dip, the adjusted compossea went wrong — one of tliem to tiio extent of aiwint. 
and three quarters — a moderate change only in oomparison with many ahipo, 
doe, un doubt, to the favorable position of tho Royal Cbmler's oompaaaeB in 
being removed so far Irom the atom, and entirety above the iron plating of 
the udes. On swinging tbe ship at Melboumo, the standard compaM "waa 
tbnnd to have lost ceaily one half of its original errors, and the two a^juiM 
crnnpasaea to have attmned conuderable deviations ; whilst the compus aloft 
was, to all practical end^ quite oorrect But the moat striking diaoge 
exactly consistent with theoretic deductions vaa the complete Inversion «f 
the ahip's magnetic polarity — the whole of tile t»p sidea having changed froo- 
BOiithem to northern, eitemallj'; and every standard, stanchion, (kvit, or 
oth^ mass of iron about the deck, including also four iron capstoos, bad 
•tCsined at tbe upper parts narthem polarity, which, northward of ^le equator, 
liad been tested as fiaving their southern poles upward. Approaching the 
magnetic equator, on tho homeward passage, the two ends of the ship, as IiBd 
dao been predicted, attabed pobiritios corresponding with the action of lar> 
Toatrial induction, the stem aloft, as well aa below, changing to souUiini 
polarity, and tbo hoad becoming more intensely magnetic with the contnvy 
polarity. The gradual travelling of the southern polarity, Qom the ateni 
forward, as tbe ship advanced northward towards tbe line, was a fact whlA 
Dr. Scoresby watched with groat attention and interest, until, after readiblg 
some distance witliin tbe narthem tropic, tiie whole of tbe ship's tides htd 
clianged again their polarity, so that from stem to stem, as when the aUp flnt 
set out, the upper plating Lad all acquired the southern pohirity. Fiwillj', 
as to these corroborating facta of previous deductions, it waa menfioQed 
that, though tho upper polarity of tbe ship had changed, yet some geosil I 
influence, derived !Vom tbe previous inversion of polarity, or, more partjonli^, j 
from the earth's inductive power, while tho sliip's headway coatinuolly directed 
uonhwHrd from tlie pas^g of Capo Horn, bad been received or retained. 
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Henoe^ on swinging the ship at Liverpool, immediately on her return to 
port, the adjusted compasses were found not merely to have retained their 
Bonthem errors, but that the maximum of the steering compass had increased 
up to about two points; whilst correspondently, in a theoretic view, the 
standard compass had become still more correct than when at Melbourne, its 
errors on a large number of points being now trifling and unimportant. 

The most important fact remains to be noticed — viz. that such was the 
general accuracy of the compass aloft in this case of the Boyal Charter, and 
such the instruction derived from the repeated swinging of the ship, that the 
course actually made good on every occasion during the voyage was accu- 
rately known-^that is, far within the limits of the defects of steering, and that 
numerous determinations by azimuths and amplitudes of the variation of the 
compass in the Pacific and North and South Atlantic, were obtained with 
perhaps as much accuracy as had ever been had even in ships built of 
timber. 

CORRECnON OF COMPASSES. 

A late Glasgow invention seems to promise something of importance in ena- 
bling the compass to work with certainty on iron vessels, although it is diflScult 
to understand the principle. It consists solely in covering the ordinary box 
with cork or the pith of elder wood, with several coats of resinous varnish or 
sealing wax. The bowl in which the compass is suspended is also lined with 
the same, and the result is not a complete annihilation, but a very great dimi- 
nution of the effect of all local attractions. 

ON THE HEAT PRODUCED BY THE rNTLXJENCE OP THE MAGNET 
ON BOILERS IN MOTION, BY M. FOXJCAULT. 

In 1824^ M. Arago observed the remarkable fact of the attraction of the 
magnetic needle by conducting bodies in motion. The phenomenon appeared 
dngular; it remained unaccounted for until Faraday announced the important 
discovery of induced currents. Prom that time it was proved that, in Arago's 
experiment, motion gave rise to currents, which, reacting on the magnet, 
tended to associate with it the mobile body and to attract it in the same 
direction. It may be said, generally, that the magnet and the conducting 
body tend, by mutual influence, towards relative repose. 

I^ notwithstanding this influence, it be desired that the motion should con- 
tinue, a certain amount of labor must be bestowed upon it, the movable part 
seems to be restrained, and this work necessarily produces a dynamic effect, 
which I have thought, according to the new doctrines, must be attributed to 
heat 

'We arrive at the same conclusion by observing the induced currents which 
Ibllow in the interior of the body in motion ; but this mode of considering 
things could give only, with great troi^ble, an idea of the quantity of heat 
produced, whilst by considering this character as due to a transformation of 
work, it appeared to me certain that we should easily produce, in a decisive 
•xperiment, a considerable elevation of temperature. 
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HarlDg at hand evorj^hing oecessarffor a prompt veriBcatioc, I prooeedcd 
na follows : — 

Between the poles of a powerftil eloctTD-nittgiiet I parHaUy engaged the 
solid of reTolution belonging to tlie rotatory i^paratns wbich I bare called a 
gyroioope, and wbich I lutd previously used in experimenta of qmtc another 
nature. This solid wa« a torae of bronze, oooneoted by means of a tootbed 
pinion to a moving whoolworlt, nnd which, tuined by menna of a bocdlc^ 
may uttoin the spood of 160 to SOO tuma per aeconcl To rondor the action 
of tljQ magnet more ofQcacious, two pieces of boH iron aiiperaddeo to the 
bobbins prolong the metaUia polos and conceutratfi them in the vicinity of the 
turning body. 

When the apparatus is at full speed the corrent of six Bonsen olemen(B 
directed into the electro-magnet, arreeta the motion in a few seconds, bs if an 
iuvMble bridle had been applied to the motivo power ; this is Ari^'a expe- 
riment developed by Fantdny. But if we then strain at the handle, in onier 
to restore to the apparatus the motion which it hud lost, the rosistanoe expo- 
rienced, compels ns to exert a certain degree offeree, the equivalent of wbidi 
roappcais and is effectively accumulated in heat in the interior of the turning 
bfldy. 

By means of a thermometer burled In the mass we follow, stop bj step, tlis 
progress in cleraHon of temperature. 

Having taken, for example, tlie apptu^tus at the surrounding tempeFatura 
of 18° 0. (60° 8' P.), I Bsw the thermometer rise gradually to iJO° C. (aa° P.), 
30° C. (77° P.), 80° C. (8(1° P.), and S4* 0. (83° 3' P.); but the phenomanon 
was so much developed as not to require the employment of tliermometrical 
iaslTument«; the beat produced had become sensible to the hand. 

A few days aHerwards the butteiy being reduced to two eloment^s, a flat 
disc formed of red copper was raised hi two minutes' action to the temperature 
offiO° 0.(140° P.). 

If this experiment appeals interesting It will bo easy to amtnge as 
apparatus lor fully developing tlio phenomenon whioh I have noticed. Un- 
doubtedly, by a suitably constructed, machine composed only of permaaant 
mugneto, we may produce elevated lemperaturea and exhibit to the publio 
assembled in lecture theatres a curious example of tho conversion of labor 
into heat 



As eoriy na 1820, Col, Sabine had inferred, that an inlluencp was extorted 
by the sun and moon on terreatrinl mugneOam. In a set of observMlonB 
taken at the winter station of one of the polar expeditiong, where the deolialb- 
tion was about B0°, and discussed by liim, it was remnritcd that when the 
sun and moon were on the meridian at the same time, the ditimal variatioii 
reached fi°, but when they were at right angles to each oOier, this quantity fell 
as low OS W". Tho ssgndty Ckil. Sabine exhibited in his inferenoe fVom Qili 
isolated set of observations has been sustained bytiv laborious and pailBnt 
observations and invostigfttions of finwn years. Some quantities so minute IM 
/fereloped In the researches, that n ]es.i time would hardly have servud to 
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ihem fix>m the larger quantities in which they are involyed. The 
results set forth by CoL Sabine to the British Association are as follows : — 

1. The diurnal yariation following in all places the order of solar time, and 
heiag at its maYimnm about two hours after noon, changes its sign at the time 
of the two equinoxes. Thus, while the maxnnum diurnal deflection from the 
magnetic meridian is eastward in all places up to the 21st of March, a change 
m the amount of deviation begms on the 22d, and is completed in about ten 
days, after which the maximum daUy yariation is to the westward, and at a 
mean equal to the eastern yariation of the preceding six months. 

fL There is an annual variation in the intensity. of terrestrial magnetism, 
of small amount indeed, but affecting both the northern and southern hemi- 
qihere in the same manner, the intensity being greatest when the sun is in 
perigee and least when it is in apogee. 

8. It is well known that all the instruments used in magnetic observation 
are from time to time affected by disturbances, or storms as they are often 
called ; these storms have been found to be subject to a periodic fluctuation, 
and this period has been discovered to correspond with that assigned by 
Schabe to the spots on the solar disc. 

4. It has been clearly shown that there is a variation in magnetic declina- 
tkm, dependent on the change of the moon's position in relation to the 
meridian of the place of observation, and having therefore for its period, the 
lunar day. This, although first inferred by Sabine from a single set pf observa^ 
tions, has been since fully proved by KrieL Finally, the hypothesis which 
aaoribes the variations in the phenomena of terrestrial magnetism to local 
variations of temperature is completely refuted. 

May we not hope that the relations of the magnetism of the earth with the 
heavenly bodies, which exert the greatest influence in other respects upon 
oar planet, having been thus conclusively shown, a basis is now provided 
upon which to erect a science, that will be as simple in its laws and as 
fertile in its results as the theory of universal gravitation ? Up to the present 
time terrestrial magnetism as a science has had no other foundation than 
Tague or unsupported hypotheses, or empiric propositions, which, although 
true^ have been founded on no general law. Henceforth it would appear to 
be as closely within the reach of mathematical methods as the tides. — Proc. 
British Association. 



ON THE CONSTRUCmON AND OPERATION OF THE SUBMARINE 

ATLANTIC TELEGRAPH. 

A recent writer in the London Times^ reviewing the proposed construction 
ci the Submarine Atlantic Telegraph, sketches out the details and prospects 
of the enterprise as follows: — 

" The cable, to allow for the inequalities of the ground and other exigencies 
of the case, will be 8,000 miles long. The wires will be isolated in gutta- 
percha coatings ; and all the improvements which science can afford will be 
lulled to give durability, strength, and ef&cacy to the cable. To lay so 
enormous an ^unount of coil, two ships will proceed to the mid-ocean, each 
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conying half ihe line. Thej will then fieparato, and conttnue to Inj out the 
cable until thoy shall have reached tUelr rcHpcctive deafinfltiona. The wires 
tvilt enable them during tho t^ntirB prooess to telugraph each to the other at 
will, ao that their combmed movements will be, as It were, at Hie direction of one 
mmd. Hitherto, almost all the cables which have been lost have been «aortfioed 
from being placed in aailiii); vcasola towed by steamboats. These have become 
unmoni^eBble m bad weather, and, to save theoiselvea, have bcea obliged to 
throw the coll overboard. This could not occur, if tlie countries most mtereatsd, 
England and the United States, were to contribute flral-rato steam mon-of-war. 
At all events, it ia well to think, that in this instance, as there will be two vos- 
sels, the line can scarcely be lost, for, even if one were obliged to sacriflco hor 
freiglit, the other oould wind it up from the deep. The number of wires to be 
uaed is not detennmcd upon, and here a|^ln modem sdence has achieved a 
great triumph. Of course, in a lino ofsucli length tho amount of copper iwed 
in the wire becomes an object of the gravest consideration In determining its 
expense. Now, in telegraphs above ground, tt has been found that the bd- 
lity of transmitting a current has increaaod with tho enlarged sine of the wire. 
The electricity has, as it were, a broader path to move on. Thus an imperftot 
conductor can compensate for its defective atale of conduction, by moroase of 
volume. Take, for instance, tbe two metals, copper and iron. Iron offers 
seven times tho resistance of copper to llie passage of nn electric current, but 
by proportionally increasing the siio of Iho iron wire, electricity will be as 
readily transmitted through it as througli the better conducting metal; and 
consequently iron wh^s, one-sixth of an inch in diameter, are used in the tele- 
graphs of tills country. It was dreaded, from such a course of reasoning, tliat 
so enormous a line should not only be of the best conduclmg material, but 
that it should alao^be of great thickness, whli^ would vastly enhanoe the 
e:cpeiiBe, but Dr. Whitebouse has, in a series of over ^000 experiment!, 
demonstrntcd that not tho same, but rather aa opposite condition operatea in 
submarine lines. It is to be remarked titoX the wires here are thoroughly isolat- 
ed, so that the charge Bent into one resembles the charging of a Leyden Jar, 
and, C4inseguent1y, the smaller, within certain limits, the wire which ia to be • 
charged, the more effective the operation of the electricity will he. This il a 
result of the most important character, for otherwise the company would baTe 
been pot to enormous cost in employmg larger wires, wluch would, ia Qnt, 
have been only operative to retard the telograpLio action." 

" So far, indeed, as regards the wire connection between the two countrini 
there seems no doubt that it can be made; but that mechanical difficulty orer- 
come, there wiU remain the question whether telegraphio signals can be tnmft- 
milted tbrougli a submerged wire, of that length, however careftiily it may be 1d- 
sntated. On this point electricians and mathematicians are at variance. It is ndt 
a simple question whether an electric currant con be transmitted, but whelhw 
the wire can be discharged, alter transmission, quickly enough for tho repetiUon 
of telegraphic signals. 

" This difflcul^ first presented itself in the telegr^h from Harwich to fl* 
Hague. It was Ihuod that the water surrounding the wires provonted lliwii 
tranamittiag distinctive signals, the action of each one behig pitolougerl so aa to 
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interfere and blend with the signal precedmg. The difficulty was quite 
ttzmzpected. Faraday brought his wonderful power of investigation to bear on 
the sabject, and ascertained that the conducting property of sea water on the 
outside of the gutta-percha has the effect of converting the coated wire into an 
elongated Leyden jar, and causes it to retain a portion of the charge, in the same 
manner as an ordinary Leyden jar retains a part of the electricity after it has 
been discharged. This difficulty, which seemed to present an effectual bar to 
the use of Professor Morse's instruments — ^in which the electric current tra- 
yerses continuously in the same direction — was overcome by reversing the 
direction of the current after each signal, by which process the wire was pre- 
pared to transmit another. That plan has answered from London to the 
Hague, but doubt is entertained whether the remedy will apply across the 
Atlantic. Experiments, so fer as they can be made, show that the obstacle 
may be overcome ; but theoretical philosophers are not wanting, who, armed 
with arrajrs of figures, contend that the thing is impossible." 

Boring the past summer, the U. S. steamer Arctic, was sent out to run a line 
of soundings from Newfoundland to the nearest point on the L:ish coast, with 
ft view of affording information relative to the laying of the proposed tele- 
ffttph. The result of the expedition has been stated by one of the party as 
foUows: — 

"Not a single rock had been met with, not a particle of gravel or sand had 
been brought up, but it appears as if nature had provided a bed 'soft as a 
snow bank,' to use Maury's own words, for the express purpose of receiving a 
telegraph cable. 

»" Lieut Berry man says that he is satisfied that the lead, with thd sounding 
apparatus, has frequently buried itself ten or fifteen feet deep in this soft 
material, and he doubts not that the cable will likewise sink and imbed itself 
in a similar manner. The greatest depth attained has been two thousand and 
seventy &thoms (about two and a third miles) ; but perhaps the most remarkable, 
and at the same time the most* satisfactory result, is the perfect confirmation 
wbkiti these soundings give of the opinion expressed by Lieut. Maury as to the 
existence of a great flat or level at the bottom of the ocean, unparalleled by 
I any&ing on the surface of the earth, and which he proposes to name the 
* Telegraph Plateau.' For more than thirteen hundred miles the body of the 
Atlantic, in the direct line of our track, is found by these soundings to present 
an almost unbroken level plain. Nature has thus placed no obstacle in the 
way of this great undertaking, which may not, by cautious perseverance, be 
overcome ; nay, rather (if we except the enormous length of the cable which 
will be required) it would seem that the line to be followed by the Atlantic 
cable presents absolutely fewer engineering difficulties than the shorter 
route (though more complex, from the nature of the bottom) on which the 
Mediterranean cable must be laid." 

During the last few weeks of the year, the enterprise of constructing the 
Transatlantic telegraph has been pushed forward with vigor. The whole 
amount necessary for the construction of the work has been subscribed in 
England and the United States, and contracts for the manufacture of the cable 
have been made. By the terms of the contracts, the cable is to be completed 
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wid deposited on board a vessel by the 31st May noit, in order Ihnt it maybe 
laid down during the aucceeding montlis of Juno and July. The English 
GovenunBot hna acted with the utmost liberality. IthasdirecWd a vessel lobe 
sent out at its own expense, to make further and thorough Boundings, and to 
examlue the coasts of Ireland and Kewfouudlaud, with a view to select the 
beat places for landing the cable. It has olao agreed to guBJ^otee an interest 
of [bur per cent, per aonuDi on the entire amount of capital requh^ to manu- 
iacture and lay down the cable. 

It ia proposed to oonetruct the cable ofsOTCn copper wires, covered with three 
separate layers of gutta-percha, over which ia to be bound hemp saturated 
with tar and other materiahi, the whole being inclosed In 13r ' 



We obtlun the following paper hy Mr. Hopkins, on the above subject, from 
the Proceedinga of the Cambridge (England) Pliiloaophioal Society: — 

We have not aufflcient data to detennine the superBclal temperature of 
any planet except our own. We know, however, that it must munly 
depend on the temperature of the planetary space, and on the heat whiob 
the nearer planets at least receive directly from the sun, but modified, and 
poa^bly in a lor greater degree than has beetv generally supposed, by the 
portioular circumstaacea hy which each planet may be characterized. So 
aatrODomer, judging from the appearances which Mara and Jupiter present to 
08, would entertoin any serious doubt aa to the existence of alrooapharea 
BnrrouDding those planeta, and the probability would seem to be almoit 
equally strong of Saturn being likewise enveloped in a similar manner. The 
obliquity of the axis of rotadon is known with oonuderable accuracy la the 
case of Mats and Jupiter, and also in that of Saturn, if it coincide with the 
axia of rotation of bis ring. Yenus presents gi^t difficulties to the obaerrer, 
but It appears oow pretty SBtiafoctorily determined that the period of rolatloa 
about her on-a axis is nearly the eaiae as that of the earth, and that the 
obliquity of her axis is largo, amounting to as much as about 76*. Thta 
must produce an extraordinary diCferonoe between the changes of amiaal 
temperature in that planet and those wliioh we experience. The author baa 
endeavored, in this paper, to estunate ncunerically the elTbct of this anomaloua 
obliquity. Practical astronomers have entertained the opinion tliat Veniu 
likewise has an atmosphere. Of Mercury we know too little by direct obser- 
vation to form any opinion on those points founded on observed facts, and 
the Btuno remark wUl apply to the remoter planeta beyond Saturn; but most 
astronomers probably feel much the aome conviction thai Mercury, Uranm 
and Neptune, have atmospheres of greater or less extent, as that tlioy revolve 
round their own axes with greater or leas angular velocity. The earth'i 
atmosphere ia known to he almost completely dinthermajious for heat radiat- 
ing directly from the sun; and it ia assumed to be equally so for the heat 
which proceeds directly torn the fixed stars, and to which the general 
parature of apane is due. 
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Hus radiatmg heat, therefore, has little or no efifect in heating the atmo- 
sphere during its transmission to the earth's sorface ; but after falling upon^ 
and heating terrestrial objects, it loses the power of radiating completely 
through the atmosphere, and is transmitted back into space through the 
atmosphere hy condu6tion, conversion, and partial radiation to limited dia* 
tanoes. But for any of these modes of transmission, it is essential that the 
tonperature of the atmosphere should be greater in its lower than in ilB upper 
portionSi and in a degree greater as the quantity of heat to be transmitted is 
greater. The temperature (r,) of the upper portion must be determined by 
the condition, that in a given time a quantity of heat must radiate from it 
into surrounding space equal to that which falls upon it from external sources 
in the same time, and is transmitted back after reaching the surface of the 
earth or objects near to it. Consequently rs must be independent of the 
height of the earth's atmosphere. At lower points the temperature will 
increase till we reach the surface of the Earth ; and if we denote the tempera- 
ture there by ri , it is manifest that n wUl be greater, the greater the 
height of the earth's atmosphere. 

It must here be particularly observed, that t, is the proper temperature of 
the component particles of the atmosphere, and is probably widely different 
from the temperature which would be indicated loj a thermometer placed at 
the upper extremity of the atmosphere, since the instrument would not only 
be affected by the exchange of heat between its bulb and the atmospheric 
particles, but also by the heat radiating upon its bulb fVom every source of 
heat in surroundmg space ; whQe the atmosphere, on account of its diather- 
mancy, would remain unaffected by this radiajting heat. 

Conceive now a thermometer to be placed at a point sufficiently above the 
earth's atmosphere. If the bulb were sheltered from the direct influence of 
the solar Yays, the thermometer would indicate the temperature of that point 
of space, independent of the Qffect of radiation from the central luminary of 
the solar system, but dependent on the radiation from all other sources of heat 
in the universe. If the instrument thus sheltered were sufficiently remote 
from the sun and every planet, it would indicate very nearly*the same tem- 
perature at every point within the solar system, assuming the absence of all 
unknown centres of heat within that system or near to it. 

This is what may be understood by the general temperature of planetary 
space. Let it be denoted by T. We shall then have T greater than r, ; 
and therefore if we now conceive the thermometer to be transported to the 
upper limit of the atmosphere, it will be affected by the lower temperature 
there, and will indicate a temperature intermediate to T and r, . If the 
instrument be brought still lower within the atmosphere, it will indicate a 
stQl lowertemperature, from its being entirely surrounded by a portion of the 
atmosphere more dense than at the extreme boundary, tOl this tendency to 
lower the indications of the thermometer is counteracted by the greater 
temperature of the atmospheric particles as we descend towards the earth's 
Bor&ce. At some point, consequently, within the earth's atmosphere the 
indication of the thermometer would attain its minimum ; after which, in 
deeoending continuously towards the earth, the temperature indicated 
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wonlil oanstuitly inoreaie, omitting Tariationa due to temparaiy or ''Ml^^^^B 
Thus it follows, tliat the existence of an atmoaphcro ]ikc Iliat of the eartl^^^^l 
envslpping a planet, may, aoconling to ita extent, either elevate the superficial 
tetnperature of the planot above, or depress it below that of eurrounding 
space indepondently of the direct "solar rBdiatJon. "With respect to our own 
globe, ire are entirel; ignorant of the height to which the Uiennometer, in 
ascending, would continue to indicate a decreasing tetnporature, but we are 
sure that auoh height is great This Is important with referenoe to the old- 
metB object of this paper; for if ths height of a planet's atmosphere wore too 
small to allow a thermometer deaconding in it to attain il« minimum indica- 
tion, it LB manifest that an increaae of atmosphere would cause a decrease in 
tho planet's auperliclal temperature; whoreaa, if the height oftbo atmosphere 
were great enough to allow the thermometer to attoin the minimum, anj 
increase of atmosphere would necessarily cause an increase in llio superficial 
temperaturo of the planet 

In tlio earth's atmoaphero, we are suro (oa just remarked) that tho indioa- 
tions of the thermometer would constantly increase in its descent from a very 
high point above the earth's surface ; and therefore it follows, tlint if a plnnot 
bo enyeloped in atv atmosphere shnilar to tliat of the earth, supposing both 
to exist in the planetary space unaiTectod by the heat which radiatee from 
the sun, tho superficial temperature of the planet would necesBarily be leis, 
under the some conditions, than that of the earth, iT itg atmosphere wero 
smaller, unless it should be so small as not to allow a thermometer descend- 
ing in it to reodi its minimum indication. If the planet wore entirely with- 
out atmosphere, its superficial temperature (in the asstuued absence of solar 
radiation) would be that of surroundinf; space ; but wo have no rooanl of 
dstonnlDing what relation that temperature boars lo existing terrertrM tem- 
perature, or wliat this latter temperature would become in the nhsenos of 
solar radiation. 

The author hss calculated fhim Toisson's formula;, the increase of temp«i> 
tatnre in the superficial crust of llie earth, due to the amount of lieat received 
by direct radiation fh>m the sun, in diiTuront latitudes, above that temperature 
which would be oomrnon to all ports of the earth's Burfiice hi the absence of ' 
solar radiation, and with a uniformity of intensity of stcUai radiation in all 
directions upon our globe. 

But this increased tomperaturo must produce an augmentation of tempera- 
ture In the atmosphere, which must react on tho terrestrial temperature till 
equilibrium of temperaturo be establiahed. Tho author has eudeavored to 
estimate the amount of this indireot effect of sotar radiation by means of Uio 
data fiiniished by M. Dove's work on terrestrial temperatures, combined with 
oaloulations based on Poisaon's formuLs, Ho concludeB that Die whole eHect 
of solar heat at any proposed place is veiy nearly double that due to th« 
immediate and ^rect efi'eot of solar radiation. 

Having thus aaoaftained this entire effect, be finds the temperature whiob 
would pervade the whola sutCice of tho earth if solar heat wero estlng 
Be eatimatea this temporatmis at SD^.S C. The annual variation of 
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in any latitude is found to be nearly the same in amount for the 
terrestrial surface and for the part of the atmosphere resting upon it. Tiiis 
mtnl be understood as applying to those places at which the temperature is 
not materially affected by the horizontal transference of heat by marine or 
atrial currents, or anylocal causes, which disturb the dependence of tempe- 
rature on latitude alone. 

The author also points out the dependence of the annual inequalities of the 
terrestrial temperature (and consequently of those also of the atmosphere) on 
tiie conductivity and specific heat of the matter which constitutes the earth's 
crust. 

If these were much greater, the annual changes of temperature would be 
much less. Before' applying these results to other planets, the author states 
that he does not admit the notion, that the remoter planets may derive a con- 
siderable superficial temperature fi*om the remains of that internal heat which 
they probably possessed in the earlier stages of their existence. It is a well 
established conclusion, that the superficial temperature of our own globe has 
amyed at that point below which it can never descend by more than the 
small fraction of a degree, so long as all external conditions remain the same 
as at present ; and the superficial temperature of the remoter planets will in 
all probability be reduced to the corresponding limit. To these external con- 
ditions, therefore, and not to their primitive heat, must the existing tempera- 
tures on the surfece of these planets be attributed, assuming always that they 
are not of less antiquity than our own globe. Hence the superficial tempera- 
ture of the earth, with its present atmosphere, placed at the distance of 
Neptune, Uranus, or Saturn, would be very nearly 39°.5 0., since the effect 
of our solar radiation at those distances would be nearly insensible. But if the 
extent of the atmosphere were increased the superficial temperature would 
be augmented in a corresponding degree. Judging by the decrements of 
temperature observed by Mr. Welsh, the author concludes that an increase in 
the height of. the earth's atmosphere of 36,000 or 40,000 feet, would elevate 
her superficial temperature, if placed in the remote planetary regions, to 
neaily the mean temperature of our present temperate zone. The same con- 
clusion will hold with respect to the three planets above mentioned, if we 
'suppose them to have atmospheres similar to that of the earth, and of suffi- 
cient extent • Their temperatures must be sensibly uniform over the whole 
of their surfaces, not being subject to any appreciable annual vaiiation. 

The same conclusions will apply to Jupiter, except that there will be a 
small augmentation of temperature arising from solar radiation, which tiie 
author calculates might amount to about 2^° 0. at his equator. Hence, the 
author concludes, that those views which assign a necessarily low temperature 
to the above mentioned planets, inconsequence of their distance from the sun, 
are altogether untenable. 

The conditions under which Mars is placed approximate more nearly to 
those of the earth than for any other planet. The author calculates, that 
with an atmosphere similar to that of the earth, and exceeding it in height by 
about 15,000 or 20,000 feet, the equatorial temperature of Mars may be about 
Sff P., or 15* C, and his polar temperature about 10° C. The extent of the 
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annua! ranatlDns would be about bolT tliose on our own planet in onrrcfipood- 
ing InlitudcB, suppOHing tho conduotjvil;, speuiSo lieat, OQil rodiaUiij power 
or tlit> mattor coniposing his EuperScial crust to be tbe eaxae as fur Uia earth. 
Again, if tLo earth, with nor present atmogphore and obliquity, wore placed 
in tl^e orbit of Venoa, tba mean cquutorial temperature would be upwiud^ of 



would reduce these temperaturcB in OJiy anwgued d^eo. But the obliquity of 
Voous, thouy;b Dot BatiafLietorQy determined, is considered to be much greater 
than that of the earth, amounting, according to the ealiniato of some astrono- 
mers, to ea much as 76°, as heretofore Htated. 

This would, of cuurso, render the character of Ler seaaons entirely difltirenC 
&Y>m tboae of tlie earth. The greatest mean annual temperature would bo at 
the pole. ~ Independently of the horizontal tranaference of heat by aorial cut' 
rents or other causes taking the extreme obliquity of TG°, and supposing the 
atmosphero of Venus to bo exactly like that of the earth, her mean tempera* 
ture at the equator would be about 66° C, and at the pole 95° G. 

This latter would prohably be much lowered by currents ; but if the height 
of the atmosphere of Tonus bu loss than that of the earth's atmosphere by 
36,000 feet, the author considetB Uiat the mean temperature of Yenus in her 
equatorial regions would not exceed that of the temperato regions of the 
earthj while tho mcnn pohjr tempernture would probably be about 40° C^ or 
about 19° or 1S° 0. higher than tho eortli's equatorial temperature. 

The heat of. sunshine may be moderated by an attaoaphore na 
with vapor than tliat of the earth. 

Buppo^ng t)iB atmosphere of Venus like that cif the earth iu its nature 
magnitude, tlie temperature at hor poles, witli the supposed obliquity, 
be subject to an enormous annual inequality, amounljug to between TO ° and 80' 
0. above or below the mean temperature, liable, however, to a great reductioa 
by borizouta] treusference of beat It may also be considerably reduced by 
tho nature of Iho matter which constitutes her outer crust 

The moon is under tlie poeuluir eircumatancea of tbe abseniio tjT a HeuBihla 
atraosphere, and her long period of rolution about ber axis. Aasuming Iter 
to have no atmosphere at all, the mean temperature of her outer OTUat,' 
in the absence of the sun, would be tlio general temperature of that portion 
of planetary space in which the solar system ia situated. How much this 
mi^t differ ihim the auperflclal temporatiu^ which tJie earth would have with 
thelikeabBenceofthe sun, and which tho author estimates at89°.6C., asabove 
stated, it is impossible to determme ; but wbalover it may \io, tho iutluenoe of 
the sun's heat would bo to inarease by about 40° Cat tbe moon'a equator, and 
by a small amoimt only at her poles. This must be attended by on enormous 
monthly inequality, amoimting to nearly 60° C, supposing the matter of 
whioli her suiwrfioial crust la eomposeii to iinve the saiuo oonduetivity, spedfio 
heat^ and radiating power as the cniat of tho earth. 

If these bo much greater tbr tho moon, this Inequality might be oonaldei^ 
•bly diminished. At the polefl it must be comparatiTely smalL 
TJio lunar femperaturos here spoken of; ore those whieli would be 
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by a thermometw placed in her immediate vicinit7, and afifected by the 
moon pn the aasmned absence of an atmosphere) only by her direct radiation. 
We have not the means of determining what this temperature may be, 

HEAT OP THE STTN's RATS. 

At the Albany Meeting of the American Association, Judge Foot read a 
paper on the heat of the sun's rays, as* determined by experiment. He com- 
menced by a discussion of the proper mode of measuring the heating power of 
the ray. He had repeated some of the experiments of Cavendish, and had 
come to the conclusion that the true measure could be obtained by adding to 
the difference of temperature in the sunlight and in the shade a correction for 
increased temperature in the air! His first result was that the heatmg power 
of the sun's rays is not uniform, but varies constantly with the temperature 
of the place into which the rays fall. He then gave an account of experi- 
ments with a burning glass, which confirmed this result — the heating power 
of the focus not varying with the temperature of the glass, but of the place 
where the focus formed. Furthermore, he thought he had proved that the 
temperature of air is raised by sunshine passing through it. He foimd that of 
two jars of heated air, one placed in the sunlight would retain its heat 
the longest Heat did not come from the sun, but light capable of exciting 
heat 

Prof Henry then read a paper by Mrs. Eunice Foote, prefacing it with a 
few words, to the effect that science was of no country and of no sex. The 
sphere of woman embraces not only the beautiful and the useful, but the true. 
Mrs. Foote had determined, first, that the action of the rays increases with 
the density of the air. She has taken two glass cylinders of j;he same size, 
containing thermometers. Into one the air was condensed, and from the 
other it was exhausted. When they were of the same temperature the cylin- 
ders were placed side by side in the sun, and the thermometers in the con- 
densed air rose more than twenty degrees higher than those in the rarefied air. 
This effect of rarefaction must contribute to produce the feebleness of heating 
power in the sun's rays on the summits of lofty mountains. Secondly, the 
effect of the sun's rays is greater in moist than in dry air. In one cylinder 
the air was saturated with moisture, in the other dried with chloride of lime ; 
both were placed in the sun, and a difference of about twelve degrees was 
observed. This high temperature of sunshine in moist air is frequently 
noticed; for instance, in the intervals between summer showers. The isother- 
mal lines on the earth's surface are doubtless affected by the moisture of the 
air giving power to the sun, as well as by the temperature of the ocean yield- 
ing the moisture. Thirdly, a high effect of the sun's rays is produced in 
carbonic acid gas. One receiver being filled with carbonic acid, the other 
with common air. the temperature of the gas in the sim was raised twenty 
degrees above that of the air. The receiver containing the gas became very 
sensibly hotter than the other, and was much longer in cooling. An atmo- 
sphere of that gas would give to our earth a much higher temperature ; and 
if there once was, as some suppose, a larger proportion of that gas in the air, 
an increased temperature must have accompanied it, both from the nature of 
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IliB gsa and the Incrcaaed denut^ of the atmosphere. Mrs. FdoI« had aJso 
tried tliB henijng effect of tho aim's raya on hydrogen and oxygen, and fciund 
'tho former to be less, the latter more, Busceptibls to the heating action of 
sunlight. 

SOUECK OF THE SUM'S HEAT. 

The following is an abstract of Pfof Thompson'B (of England) article, 
published eomo time ainoe, and often referred to (see Annual of Sci. Do., 
1854, pp. 144-148), hi whicli be advocates the hypothesis, "that meteors 
falliag into the sun give rise to tlie heat which be emits." 

All the tbeorica tbat have jet been proposed to account for the beat of the 
Bun, he remarks, as well as every conceivable theory, must be one or other, 
or a combination of the following tlireo : — 

Ist. That Ihe eaa is a heoliBg body, losing heat 

3d. That the heat emitted from tho sun is due to chemical action among 
niaterials originall; belonging io his mass; or that tho sun is a groat fire. 

8d. That matoora Ming into tho sun give rise to the heat which he emits. 

It is demonstrable, that tmloBS the sun be of mutter ioconceivably more 
conductive of heat, and Jess volatile, limn any terrestrial meteoric matter wa 
know, he would become dark in two or throe minutaa, or days, or years, at 
hia present rate of omission, if he hud no soureo of ecergy to draw from bnt 
primitive heal 

The object of the communication is to consider the relative capobllfties of 
tliB second and third hypotheses to account for tlie plienomena. 

In the ^t place it is probable that there are always meteors falling to the 
BUD, ainoe the fact of meteors coming to the earth proves the oxistence of such 
bodies moving about in spooe. It is easy to prove that meteors (hllitig to the 
Bun, must enter his atmosphere or strike hia surlhce, with immensely greater 
relative velociUcs, than those with which meteors Ming to the earth, enter 
the earth's atmosphere, or strike tlie earth's surfaoe. Now, Joule has shown 
that immense (quantities of heat must be generated from this relative motion 
in ease of metfiora Ming to the earth, — [ind it is all but certain that, in tt vast 
minority of coABs, this generation of heat is so intcnso as to raise the body in 
lempcratufe gradually up to an intenao white heat, and cause it lo burst nlti- 
mately into sparks in tJie air, and bum, if it be of metallic iron, before it 
roaches Ihc surfhce. Such eCfpcta must be ezperieoced to an enormously 
greater degree before reaching his surface, by meteors lulling to the sun, ii; as 
is highly probable, he has a dense atmosphere. Hence, it is certain that 
lomt light luid boat radiating (him the sun is duo to meteors. 

It is estimated tliat the quantity of matter thst would be required to strike, 
is about a pound to tlio square foot cvoiy five hours. ' At this rate, the surfaoe 
would be oovercd to a depth of tliirty feet in tho year, if tho density of the 
deposit Is the same as that of water. Wo find the source of meteors prind- 
pully vrithin the earth's orbit ; and wo artuolly see tliem there as the " Eodisuil 
light," accordhig to Hersehel, an illuminated shower, or rather tornado if 
atones. The uincr porls of this tornado are always getting caught in tbean^k 
atwospheTB, and drawn to lu'a mass by gruvitation. The outer odeo of'tlM 
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^b^BacaXHght appears to reach nearly to the earth at present ; and in past time 
it may be that the earth has been in a dense enough part of it to be kept hot^ 
as the sun is now, by drawing in meteors to its surface. This calculation is 
according to Mr. Waterson's form of the theory, but, according to Pro£ 
Thompson's, the fell of meteors must be twice that determined above. Then 
the whole surface would be covered annually to the depth of sixty feet, and 
file sun would grow in diameter a mile in eighty-eight years. Even at this 
rate, it would take 4,000 years to grow sufficiently to make the change appa- 
rent to the most refined observations. 

A body of such dimensions as the sun might, by entering a doud of 
meteors, become incandescent intensely in a few seconds, and on again 
getting to a position comparatively ^ee from meteors, as suddenly become 
dark again. 

If the sun is burning, and its conditions are similar to those of the earth, 
file fire would be choked, and by no conceivable adaptation of air and fiiel, 
oould keep a light for more than a few minutes. If it contains within 
itself all the elements of combustion, to give the amount of Ught and heat 
required would by demonstration cause it to bum away in 8,000 years. If 
tile sun has been burning at that rate, he must have been of double diameter, 
<{aadruple heatmg-power, and eight fold mass, only 8,000 years ago. 

ON A THERMOMETER FOR MEASURING FLUCTUATIONS IN 

TEMPERATURE. 

The following description of a new thermometer invented by Mr. Stewart, 
was described by Mr. "Welsh at the last Meeting of the British Association : — 
If a bulb be blown between two thermometric glass tubes of unequal bores, 
and the instrument be filled with mercury in the same manner as an ordinary 
thermometer, and laid horizontal or nearly so, it will be found that contrac- 
tions fix)m cold take place only in the narrow bore, and expansions from 
heat only in the wide one. The reason of this seems to be, that while the 
temperature remains the same the mercury is kept at rest, and prevented from 
retreating fix)m the small bore into the bulb by friction ; but, when a motive 
jEbroe is supplied by a change of temperature, the motion of the mercury takes 
{dace in that direction in which it is most aided by capillary action. It was 
saggested by Mr. Welsh to the author, that such an instrument might be used 
to measure fluctuations of temperature. And the author thinks it might be 
applied to measure with exactness the power of a source of radiant heat ; for 
by alternately interposing a screen between this instrument and the source of 
heat, and withdrawing the same screen, the efiect of the source on the 
mercury would be multipUed by the number of times this operation was 
performed. In constructing such an instrument care must be taken that the 
tubes used are quite free from dirt or moisture, and that they are not bent^ 
bat form one straight line, the bulb being in the middle, and swelling out 
iymmetrically from both its extremities. The best proportion between the 
capacities of the bores is perhaps about 1 to 4, and the best arrangement of 
bores seems to be one suggested by Mr. Welsh, viz. a round bore for the wide 
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tube, and a 3M or elliptical bora fbr the nsrroiv one, the greatest diameter ot 
whit'li oqualB the diameter of the wide bore. In BradUBting, ii; when tho 
instrumeDt la vertical, the narroir bore being; beneath, the mercuiy fills tlie 
bulb and risea in the wide bore, then the wide brae may be pointed ott M 
dlHferent temperatures like an ordtaar? tbermometer; but if under tbese 
drournstanoos tho mercuiy does not lixe in the wide bore, then, la order to 
point ofT tha wide bore, the instrument must be laid horiEontally in a, dish of 
water, and compared with a standitrd lliermometer at diSbrcnt temperntarcB; 
the extremity of the mercury in tlie narrow bore being a^wayekept at a fixed 
point. When the wide bore has been pointed off we may, by running the 
mercury along, find wliat length of tlie Qorrow bore corre^nda to a certahi 
lengtli of the wide one, and thua bo enabled to point ofr the narrow bore- 
In iMng tlie instrument it should be tept nearly horiiontal, and there is fta- 
bably for ench iuHtrument a small range of inclination, for every portion 
within which iti peculiar action holds, but beyond which it is ictorf^red with 
by gravity. Before feraduating such an Instrument St should be asoertsJned 
whether it is likely to answer, and the best test Bc>oms to 1m to lay it bori- 
zontally, exposing it to cluuiges of temperature of tlie same nature witli thOM 
whldr it ia Intended oflerwards to measure ; — if its action be perfect, the 
mercury will eventually be found to liave retreated into the bulb trom the 
■arrow bore; but, should it have stopped at any point, tie action wUl only 
be perf^t up to that point. If this demands too muoli time, it may be tested 
by repeatedly applying to the bulb of an instrument so placed a kv/ drops of 
aligiitly warmed water. 

KXSEABCIIES BfiBPECTINQ tIEAT, LIGHT, ETC. 
The recent Investigations of Ur. Joulo of Manchester, and Professon 
Thomson and Rankine of Glnagow, relative to the mecliiuiical equivalent of 
beat, liave already illustrated in a remarkable manner many of tlie most 
obscure points of physical soienoa, and proniiao to be productive of results 
not inferior to any wbidi have been reached since the days of Newton. 
About twelve years ago, Mr. Joule demonstrated tliat tho mechanical power 
expended in overcommg the lyiction of any macbino produces an amount of 
heat of equivalent value to the power expended, so that, if this heat oould be 
employed again in an engine which worked without waste or loss, it would 
exactly reproduce the power which had been expended In generating It It 
ia obvious that as heat Is producible by a machine without any waste of its 
own substance, or is producible in water by agitation witliout the quoullly of 
water being diminished, heat cannot be a material substance, and both heat 
and light are produced by vibrations similar to those whicli produce soond. 
' The ateom generated in a boiler, wl)eii condensed by cold wat«r, as is dona in 
a condensing engine, produces a certain quantity of warm water; but a gita 
quantity of atonm thus condensed will not produce the same temperatnro in 
the water whicli has accomplished the condensation, if such steam has been 
employed to work an engine, as it will produce if It has not been employed to 
genorote power. For, as power is equivalent to heat, the steam which I* 
emplojvd to gfenerale power would, unless there were a reduced temperatur* 
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iic tin wttter wlilch has accomplished the condensation, exhibit, when the 
power was turned into heat, a larger amount of heat than the steam contains^ 
or the engine would be a heat-generating engine, which is impossible. The 
anoTint of power produced in a steam engine, therefore, is measurable by the 
amoont of heat which has disappeared &om the hot well, or, in other words, 
wiiich cannot be discovered in the water by which the condensation of the 
steam has been accomplished ; and in a perfect engine, in which the whole 
heat was turned into power, there would be no rise in the temperature 
of the hot well at all over the temperature of the water admitted to perform 
the condensation. The greater the difference of temperature between the 
boiler and condenser, the more effectual will any given quantity of coals 
be in g^ierating power; and it is because air admits of the use of a far higher 
temperature than is possible in the case of steam, that it realizes a very 
eofenoT eoononiy. There are constructive impediments to the employment 
of air engines which, however, are not very difficult of supersession ; .and they 
will be surmounted speedily, so soon as practical engineers are thoroughly 
satisfied of the superior performance attainable by air engines, and which, 
therefore, it is important widely to announce. Mechanical power being con- 
YOiible into heat, electricity, and also into light, it becomes easy to estimate 
the mechanical value of those agents ; and a key is thus afforded whereby 
these heretofore inscrutable departments of science may be brought under the 
dominion of mechanical laws. Professor Rankine ascribes the elasticity of 
gases to a centrifugal action of their particles ; and Professor Thomson, by a 
very ingenious process, makes an estimate of the density of the aether, or 
atmosphere, filling the interstellar spaces, by detennining first the mechanical 
value of a cubic mile of sunlight and the velocity of the vibrations by which 
Ug^ is caused, and he knows then, by the usual laws of mechanics, that with 
the given velocity of motion, the density must be such as to produce the 
specified amount of mechanical power. 

ON TBUG PEACrnCABILITY OF CONSTBUCTING CANNON OF GBEAT 
CAUBKE CAPABLE OF ENDUEING LONG CONTINUED USE UNDER 
FULL CHARGES. 

The following commimication on the above subject was presented to the 
American Academy, by Professor Treadwell of Cambridge : 

The importance of constructing cannon of a size larger than any now in use, 
to every nation that may be called upon to encounter the trials of war, is one 
of those &cts acknowledged alike by the soldier and the civilian ; and to 
obtun such instruments, capable of throwing projectiles larger and heavier, and 
to greater distances, than has hitherto been attained, is now occupying the 
attention of the scientific engineers and projectors of Europe more than any 
other question open to them. The present age has witnessed a remarkable 
increase in the size- of all the great instruments of human industry. Ships 
within twenty years have been doubled in their dimensions, and steam engines 
are now constructed which compare with those of the last age as giants compare 
with common men. But although the want is fuUy acknowledged, and 
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attetnptfl have been miule in hondreds or forois, no one haa succeeded in pro- 
diiulug a, oaaDon QBsvtitirklly more pvwurful Uion tlioeu uited iu tliu da^'s of 
Napfilean and Welliogtoli. 

I [iropoae, in ttiia paper, to Bearcb Sbr the causes of theee TiulurM, to 
examiae the action of tlio forces, botli active and poBeiro, vrbicliurc culled iuto 
operaliott in throwijig sliot and shells by gunpowder, and, at laat, shall 
endeavor to tdiuw that our present cumoii do not approach Che alio and power 
of those that may be constructed. 

I have Baid tliat no eesoniiaJ improvement bus been mude during the pre- 
sent Hguin the size of cannon. It is true tliat tbey have been increased ia 
calibre tkim seven up to eiglit und tea inches, anda few bomb-caunon have bwn 
made of twelve inches. But in the use of these the cliarges are so dimiolshedi 
to tie hrought witbhi the limits of safety, that tlia hiitial velodties, ea lo&rrod 
tmta theh' short ranges, are not so great as those of the old Ibrtj-two poutld- 
ers I while with oiortars, tliose of thirteen iaohes wore used in the time of 
Taubao, and this remains, stereotyped, as the limit at tbo preseat day. 

But Co my examination. The prapertice or qualities of hordoeBa and of 
tenauitf or strength are the qualities indispensable to all cuunon, aaii lUe 
superiority of one catiuon over another is measured hy the excess in which it 
Inertia* is likewL™ requhisl m a certahi amount, to prevent 
e recoiL Now these properties of strength and hardness are possessed 
in an eminent degree by bronze and coat Iton, and tiieae bodies alone consti- 
tute ia practice the materials for cannon ; for although various attempts have 
been made to introduce steel and wrought iron, it is enough lor niy preeent 
purpose to say, that there are not twenty cannon in nae in the WDrld that are 
not made of bron;to or cast iron. For strength, hroura ia gouerally token at 
80,000 pounds to the siiusre inch ; that is, it will require a weiglit of S0,000 
pounds to tear asunder a bar of good gun-metal bronze of one icdi area. 
Following the mean of many experiments, oast iron bos gcueroJly been token 
at 30,000 pounds. But tliat 1 nuiy be sure not to undor-estlmate tlie strength 
of this material, and as it has been coo^erably unproved by gun-makers 
within a few years, I shall estimate it at 80,000 pounds, or as equal to bronxe, 
although it is not to be relied upon as so constant m Its strongtli as the latter 
material. For hardness oast iron greatly exceeds bronze. This renders it 
more sultabie tbr very largo guns, and it has, in truth, become so oxdnsively 
the material for everything above tho size of Seld pieces, that I sluill deal with 
it alone hi the examination proposed iu this paper. 

Before examining tho force of gunpowder it may he well enough to b^ a 
word upon tho time of its explosion. Is the firing of gunpowder insUuilfr 
neons? If It be instantaneous, then it must be evident that no other sub- 
stance con be Hred with a grater rapidity. For instautaneouBnees, beoitaf 
thfl same relation to time that d point does to space, can admit of nu degrees, 
It extension, and wo cannot say of any two events 
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Itiat one is more instantaneous than the other, without implying duration to 
one at least, which also implies that it is not instantaneous. Now, many of 
the fulminatmg powders, and even gun cotton, are, as is well known, fired 
much more rapidly than gunpowder. The firing of this last cannot, therefore, 
be instantaneous, and we might rest with this logical solution of the question; 
but, like many other logical solutions, it adds but httle to our wisdom, and the 
amazing rapidity with which a large mass of powder is inflamed, when in a 
close cavity, awakens our attention to the course of the events causing, or at 
least accompanying, this inflammation, and I shall notice two experimental 
results whidi seem to me to indicate the state of things during that whole 
course. 

First, Count Rumford has proved that the bummg of the grains is slow, or 
that a sensible time is requh-ed with each grain before it is wholly converted 
into the gaseous state ; and secondly, various experiments made in England 
and in Prussia have shown that there is no sensible difierence produced in the 
velocity of the shot by communicating the fire to the centre father than to one 
end of the charge, which ought evidently to take place if the fire is commu- 
nicated from one grain to another in succession, as this communication, being 
in both directions, when proceeding from the middle, would require but half 
the time that is required when proceeding from one end, and ought to produce 
a sensible increase in the velocity of the shot. I think, therefore, that these 
two facts warrant the following inference as to the course of the action during 
the production of the force. When the fire reaches the charge from the 
touchhole, the nearest grains become kindled ; the hot fluid evolved is thrown 
further into the charge, and the burning succeeds successively until the pres- 
sure becomes so great jis to condense the air contained between the grains 
sufficiently to produce the heat required for firing those grains, which are then 
oonsomed more or less rapidly, as they are fine or coarse. "We have, then, 
first the burning in succession of a small part of the charge ; then the im- 
mensely rapid, though not instantaneous, kindling of every grain composing 
it; and then the consumption of those grains, which is not accompUshed 
without time. It is a task for the conception to grasp these events, following 
one another in distinct succession ; each having its beginning, middle, and end, 
and all being comprised in the period of jItj*^ of a second (gun 4 feet long, 
formula t = ^*). "When we have mastered the imagination of these, we may 
go further and combine with them the connected and contemporaneous action 
of the ball, which passes from rest to motion, and through every gradation of 
velocity up to 1,600 feet a second, and leaves the gun as our historical period 
of Y^^th of a second expires. 

The expansive force of gunpowder, which must be resisted by the strength 
of the cannon, depends almost entirely upon the circumstances under which 
it is fired. Count Rumford has shown, by his experiments made about sixty 
years ago, that if the powder be placed in a closed cavity, and the cavity be 
two thirds filled, the force will exceed 10,000 atmospheres, or 150,000 pounds 
upon the square inch ; and he estimates that if the cavity be entu-ely filled 
with the grained powder, and restrained to those dimensions, the force will 
rtae to 50,000 atmospheres'. My own experience, made in bursting wrought 
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iron {nmnon the atn>tigth of which was known to mo, leads me to bdiur^ Quit 
he bas not oyor-estimolM ila power, altliouBli I am awaro that it is genendly 
oooaidsred na Dxceeslvo. It) Ibllowing an qipuaite coures to that her^ 
deeoribod, tiie powder bo at liberty to oipiuid upon imy side the force throwo 
!n the other dirocUona ia Tcry small. Thiw, If a charge bo plact-d loose in ft 
gart, without sliot or wad, tlio fbrco upon the waite of the gun '\a very IriHing; — 
CO more than is produced bytlio restraint of the inertia of tbe chnr^ itsaUj or 
the fluid (brmed fVom it If we would dit'est a cbai^ of this property nt 
inortin, and Are it hi a comitanil}- aaiotahiod vacuum, It would not rond wbHb 
made of cartridge paper, if a single end were left open for its est'ape. Frota 
the pTBoedhig Btatemont it will bo Been that gunpowder will take any Ibroe, 
&om perhaps 50,000 atmoaphercs, when oonQned to a close cavity, down to 
liero, if it be deprived of inertia and fired In a voouum conatontty maintained. 

In artjilery praoHoe, the rostraming power which causes the powder to act 
t^ptioat the walls of the cannon. Is derived principally fhjm the inertia of tbo 
■hot ThLi is so much greater than tlie inertia of tlio powdur itself, that lUe 
latter may bo neglected in the eonsiderationa that are to Ibllow. Now, 
bearint; in mind what baa been already said, lot xia compare the diS'erenot at 
the farco of powder as exerted upon a email and Jorge gun cespeclively, It 
la perfectly well known, that, if we h^ve a pipe or bollow cylinder of say 
two inchen in diameter, with walls an iouh thick, and if this cylinder wDl bear 
a pressure from ^thin of 1,000 pounds per Inch, another ayllnder, of theeume 
material, of ten Inohes in diameter, will bear tlie some number of pounds to 
the Inch if we increase the wnUs Id the same proportion, or moke tbem five 
Inobea thick. A cross-secdon of these cylinders will present an otm pro- 
portdonul to the squares of their diameters, and if the pressure be produced 
by the weight of jiungors or pistouH, as in the hydroatatio press, the woigM 
r«qalred In the pistons will bo as the squares of the diometera, or M 
4 to 100. 

Now carry this to two cannon o^ dirforent calibres, and take an exlretno 
onso. Suppose the calibre of one to bo 3 Inches in diameter and tlie other 
10 inches, and that the sides of eadi gun eqrnil, in tbidtoose, the diameter ot 
its calibre. Then to devolope the same force, per Inch, from tho powder d 
eoeh gun, the inertia of tha bolls should be as the squorea of tlio dlametera 
of the calibres, respoctlvel; ; that la, one should bo S5 times as great u the 
Other But the balls being, one 3 and the other 10 hiches In diameter, idn 
weigh ] pound and 190 poundarespectlvely; the weights being na thecubee 
of Uie calibres. Henoo each inch of powder In the largo gun will be opposed 
by 6 times as much inertia as Is found i[i tho small gun. TIiIh produces k 
state of thlnga prcdsoly similar to that of loading the amall gun with S balls 
instead of 1 ; and although tlie strain thrown upon the gun by 6 bolls is 
by no raoans S tlmQs na great as tlint by 1 ball, tliero can be, I tliiiik, no doubt 
that the slnun produced by dilTurent rates of boll is in u ratio its liigh as that 
of tlie cube roots of the respective weights. This wouM give, in CI\o nxatapln 
before ua, an increase Intta 1 -to 1.71, or the stress npun the wnlls of lli9 
10-inoh gun would be 71 per cent, greater than upon those of the 3-inch g" 
Tlie foregoing stsiteraent and comparison, howovpr. do not present ] 
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wbciLd case; for they are made upon the supposition that the charge of 
powder, in ea<!h instance, is as the square of the diameter of the shot, or that 
the cartridges of the 2 and 10 inch guns are of the same length. This, if w^ 
take the charge of the small gun at i- of a pound, would give but 8^ pounds 
lor the large, or ys of the weight of the shot. The velocity obtained from this 
diarge would produce neither range nor practical effect, and to obtain these 
results, that is, 1,600 feet a second, we must either increase the force through 
the whole length of the gun to 5 times that requh-ed for the small gun, or, 
the force remaining the same, we must provide for its acting through 5 times 
the space. Neither of these conditions can be practically accomplished. 
However, by an increase of both the charge and the length of the bore, the 
result may, in the limits under consideration, be attained. Thus, takmg the 
large bore, if we double its length and make the cartridge 5 times as long, 
increasing the weight from 8^ to 41|- pounds, — or perhaps, having an advan- 
tage from the comparative diminution of windage and the better preservation 
of the heat, with a charge of from 30 to 35 pounds — ^we may obtam thetull 
velocity of 1,600 feet a second. But this again increases enormously the 
fltrain upon the gun. 

It does not appear obvious, at a first view, how an increase in the charge 
ahould increase the tension of the fluid produced from it, if the cavity inclosing 
it be proportionably enlarged. If a steam pipe a foot long will sustain the 
pressure of a given quantity of steam, of a given temperature, a pipe two feet 
long, of the same thickness and diameter, wiU sustain the pressure produced y^ 
by a double weight of steam from the same boiler. Why then should the 
pressure upon a cannon be increased by a double length of cartridge ? The 
difEerence seems to be this : With the steam, the pressure is as in a closed 
canity ; with the powder, the tension depends upon the movement of the 
diet while the fluid is forming. Now, whether the charge be large or small, \> 
the motion of the shot commences while the pressure is the same in both \ 
cases, and before the charge is fully burned, and with the same velocity in 
both cases ; but with the large charge the fluid is formed faster than with the 
small, while the enlargement of the cavity by the movement of the shot is 
nearly the same in both cases. This destroys the proportion between the 
sizes of the two cavities, and the tension must increase faster, and become 
greater, from the larger charge. The law of this increase cannot, fi^m the 
complicated nature of the problem, be stated with any reliable exactness, but 
we may, I think, conclude, from the increased velocity of the shot, and many 
other eflfects, that the stress thrown upon the gun by different charges of 
powder, within ordinary limits, will not vary essentially from the square 
loots of those charges. If then we increase, in the example under considera- 
tion, from a charge of SJ- pounds to one of 33 poimds, the stress upon the 
gon, being as the square roots of these numbers, is raised from 2.88 to 5.65, 
or from 1 to 1.96. Having already increased the stress upon the gun, by the 
•hot, from 1 to 1,71, if we multiply these together, we have a total increase 
of from 1 to 8.85. That Is to say, if; under the conditions here stated, we 
load a gun of 2 inches calibre with 1 shot and |- of a pound of powder, and 
* gun of 10 inches calibre with 1 shot and 32 pounds of powder, the stress 
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upon each aqugre inch oT the bores will be !I.3G times greater witti tbe large 
than with the Bmoll gun; vrlien at tbe eiune time, if tlio walls ol' botb liave 
B tliicknees proportional to tho diameters of tbe caliltres in each, tlie large 
gun will bs JDcapable of sQHlsIniiig a griiutcr preenuni per incli than the 
BDinU one. Eron with a ubnrge of 19 poucda of powder, tlio stroBs upon the 
largo gun muet be more than douhio that upon tliu small gun whoa obargod 
w!tU oae-thirl the weight of its balL 

Tl)o preceding exainitiutioii does not, I think, proBent tho dilHcnltias to be 
overcome in iiieroaaing the aizo of cannon as greater than thej really are, and 
although tlie results that I bave arriTed at are from extreme caacs, and may 
be said lu bo mora deductions, yet they are deductions legitimately drawn 
&om tho most reliable experiments that bave heen made. How then can the 
neoessaiy strength bo obtained? Will It bo acBWored, b/ on lucreaMd 
UiicknosaT It ia not noceasary to examine tbe obviDUEi objoctiona of Ihe 
great hicrease of size and weight that this implies, because no Increase that 
can be given to tbe thickuesa will Increase the strength to a suffleieut degree 
to resist the force required. To prove Hub, 1 must aak attention to a l\utlior 
and somewhat elaborate exsminatiou. 

About thirty yeara ago, Mr. Peter Barlow, of Woolwitb, published a paper 
in the Transacitiona of the Society of Civil Engioeers, on tlie hydroslAtic presS) 
in wbiob he showod that hollow cylinders of tbo same materials do not 
incroaae in strength In tbe ratio of increase in thickness, but tliat the ratio of 
inotoaso of strength is suoli, tliat, where thoy become of considerable ihick- 
nass, 'the strength falls euormously below that given by the ratio of 
thickness. 

Now, to obviate tho great cause of weakness arising (him the condition* 
Iwfore recited, and to obtiun, as far as may be, the strength of wrought iron 
instead of that of oast iron, lor cannon, I propose the Ibllowing mode of con- 
Btraotion. I propose to form a body for the gun, containing the calibre and 
breech as now formed of cast iron, but with walls of only about half tbe 
thlckneaa of tlie diametar of the bore. Upon this body I pluco rings tr 
lioopg of wrought iron, hi one, two, or more layers. Eveiy hoop is loniMd 
with a screw or thread upon its inside, to fit to a ccrresponding aorew or 
thread fbrmed upon the body of the gun Brst, and afterwards upon each lajw 
tliat is embraced by another layer. These hoops are made a little, mj 
yq'^grn'''' P^'^ °^ theu' diameters, less upon their inaidea tlian tlie pnrla lliat 
they inclose. They are then expanded by heat, and being turned on 10 
their plsc^ suftbred to cool, when they shrink and compress, Hrst tlie body 
of the gun, and, afterwards, each suocessive layer all that it incloses, Thul 
compreesion must be made such, tbat, when the gun is subjected to tlM 
greatest Ibrce, the body of the gun and the several layers of rings will bt 
distended to the fVacturing pomt at the same time, and thus all UUie a portion 
of Iheatrain up to Its bearing capacity. 

There may, at the first view, seem ta be a great pmetical difflcnltf In 
nahhig the hoops of the exact size rc<iiiired to pruduuo the ntHseswirj cook 
presaion. This would bo true if the hoops wore mado of cast iron, or 41^ 



i 



J ,' 



I 



MECHANICS AND USEFUL ARTS. 169 

its elastidly. But wrought iron and all malleable bodies are capable of being 
extended without fracture much beyond their power of elasticity. They 
may, therefore, be greatly elongated without being weakened. Hence we 
have only to form the hoops small in excess^ and they will accommodate 
themselves imder the strain without the least injury. It wiU be found .best 
in practice, therefore, to make tlie difference between the diameters of the 
hoops and the parts which they surround, considerably more than jA^th 
part of a diameter. The fixing the hoops in their places by the screw, or 
some equivalent, is absolutely necessary, not merely to reinforce the body 
against cross fracture, but to prevent them from starting with every shock of 
the reooiL I know, by experiment, that the screw thread will fix them 
effectually. The trunnions must, of course, be welded upon one of the hoops, 
tnd this hoop must be splined, to prevent its turning by the recoil Small 
tpUnes should likewise be inserted under every hoop. It will, moreover, be 
advantageous to make the threads of the female screws sensibly finer than 
those of the male, to draw, by the shrink, the inner rings together endwise. 

It will be seen that with a gun made in this way, we must depend upon the 
cast iron body to resist the strain tending to produce cross fracture, though this 
resistance wUl bo in some degree supported by the outer rings breaking joint 
over the inner rings. But if the body be made to constitute half the thickness 
of the walls, it will be found sufficient for the purpose without any reinforce- 
ment from the rings. This results from a principle or law, wliich, so far as I /*( 
know, was first published by me in the year 1845, in a pamphlet on wrought 
iron and steel cannon. As I cannot put this matter in a better form than that 
in which I have there given it, I will here quote the statement as then made. 

" Let us suppose we have a hollow cylinder, say twelve inches long, the 
calibre being one inch in diameter, and the walls one inch thick, giving an 
external diameter of three inchea Suppose this cylinder to be perfectly and 
finnly dosed, at its ends, by screw plugs or any other sufficient means. Let 
tfiia be filled with gunpowder and fired. The fluid 'wiU exert an equal pres- 
flore in every direction, upon equal surfaces of the sides and ends of the hol- 
low cylinder. Let us next examine the resisting power of a portion of this 
cylinder, say one inch long, situate in the middle, or equally distant from the 
eads^ 80 that it shall not be strengthened by the iron which is beyond the 
action of the powder. The fl.uid inclosed by this ring of one inch long con 
tflina an area of one square inch, if a section be made through it in the direc- 
■ Uon of its axis ; and the section of the ring itself, made in the same direction, 
will measure two square inches. "We have then the tenacity or cohesive 
&roe of two square inches of iron in opposition to an area of the fluid measur- 
ing one square inch; and if we take the tenacity of the iron at 65,000 pounds, 
the cylinder will not be burst, in the direction of its lengtli, unless the expan- 
sive force of the fluid exceed 130,000 pounds to each inch. Next, let us sup- 
pose a section made through the cylinder and fluid, transversely. The area of 
the fluid equal to the square of the diameter of the hollow cylinder, is one cir- 
cular inch, and the area of the whole section, the diameter being three inches, 
ia nine inches. Deduct from this the area of the calibre, and we have eight cir- 
cular inches. Tliat Is, the section of the iron is eight times greater tlian that of 

8 
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the fluid; wlioreas, in the ronnor case or longitudinal aocUon, the iron gavo 
but twice ss much surihoo as the fluid ; luiii if we take, ea bctbrc, tlio irou at 
BBiOOO ponmU per incb colioaive fbroo, it will not bu broten unless the foroe oC 
Uie fluid exceed 590,000 pounds. It will be faund, upon a furttier exainioar 
tion, tliBt \he relations of thesQ sections to each otiier miif be varied, ee wf 
tolte the dinmeter of tha calibre to be greater ot less, m oompiu'ed with the 
thiclqjesa oT tha sldca, but tbeir i^iO^rencc can never be made leas than astvro 
to one. Ucre then is m principle, or rather a fact, of tlie utmost importance m 
fonnitis caimnD of any material, the strength urwhicli ia ditTeront in dtflbrent 
direcliotiB ; fbr us u caiuion made in tlie proportious above speclQed, if the 
nuiterialB be in all directiouB of equal stningtU, will possesB Ibor times as much 
power to Teraal a croes ll']Uiture bb it does to resist a lan;j:ltudInBl fracture, It fbl- 
lows, that a QbruuB uinMrial which poeaoEses four times the alTOttgtb in ono 
dJreotJon that it does in another, will fotm a cannon of equal strength, if the 
fibres be directed round the axis of the caUbre. It is this fact which gives tha 
great superiority to the various kinds of twist gun-barrels. For in these, althong^ 
the Qbres do not inclose the calibre in circles, yet ihey pass around it iu 
spiraU, thus pving their resisting foroe a diagonal direction, wlilch la vasttj 
superior to the lopgitudinal direction in whidi the fibres are arranged in a 
common musket-l)arrol." 

The foregoing example supposes the cavity immovably oloaed at ita ends, and 
gives lo tho powder more force than it actually exerts, in gun-practios, lo pro- 
duce (Tosa lYactiu^, compared with its foroa lo produce lengthwise (VactuiB, 
even at the part nearest lo the breech of the gun ; and as the reooU ia 
rented by the whole gun, the stress upon any part will iHmini fi H us iha iner- 
tia, orwclf^t, diminishes IVom the breech to the muzzle. 

With these facts, principles, and laws, thus stated, I proceed to give soino 
calculations lo slmw the strength bf a cannon constructed hi the way lliat I 
have pointed out, as oompared with one made in tho usual manner. Take a 
cannon of 14 Inches calibre, which will carry s spherical solid ball of 874 
pounds, with sides 14 inches thick, made up of T itichoa of cast iron, and two 
hoops or rings, 3j incliea each, of wrought iron. The exiemai layer of cast Iran 
will, IVotn its pmition, as before explained, possess but one Tuurth of tlM 
stTMigth of the inner hiyer, or whole slrungtli of tho iron, aod tho niMn 
strength of the whole will be reduced one half. Take cast iron at ao,OfKt 
potmds to the inch area, and we have!iO,000 xi = 13,000 pounds Co the iiujh. 
The thickness of both sides is 14 inches, and 16,000 x 14 = 210,000 pounds 
fbr the strength of the casting, to each inoh of its length. The Srat hoop haa its 
Btrength reduced fhim I to umoanof .8. Take the strength of wrought iixmw 
SO,000 pounds to tlio hich, and we have SO.OOOx. 8 =48,000 puutids to tbe 
inch. The thickness of both sides is 7 inohos, and 48,000x7 = 80^,040 
pounds. The outside ring must be reduced in strength by the same rule, fir 
its mean from 1 to .833, which gives it 49,930 pounds per incli, and IbrtlM T 
IncheB 849,440 pounds. We have then, for eatdi inch In lengtli, 

Cast iron body of the gun 310,000 pounda. t 

Inner wrought iron hoop 38I(,0I)0 

Outer wrought iron hoop 34e,-140 
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He diameter of the bore being 14 inches, we have-^j^- = 63,960 pounds, 
as the resist^ce to oppose to each square inch of the fluid fh)m the powder. 
The gun will b^ar, then, a pressure of 4^264 atmospheres. 

The resistance to cross fracture at the part nearest to the breech will be, 
finom the cast iron 28 ^ — 14 ^ = 784 — 196 circular inches, equal to 460 
Bqoare inches. Cohesive force, unreduced, 30,000 pounds, and 30,000 x 460 = 
18,800,000 pounds, the whole strength. The bore contains 153 square inches, 

and — W3* ° ° = 90,196 pounds to resist each square inch of the fluid, or 
26^236 pounds to each square inch more than is provided to resist the longitu- 
dinal fracture, and this excess will be further reinforced by the wrought iron 
lings, which being screwed upon the casting, and the outer layer breaking 
joint over the inner, will add to the resistance to a great amount, which how- 
ever need not be computed. 

Let us now examine a gun made of a single casting of the dimensions that 
are given above; that is, of 14 inches bore, and sides 14 inches thick. 
Taking the normal strength of cast iron as before at 30,000 pounds per inch, 
we must reduce it, according to the laws before explained, to one third, or a 
mean of 10,000 pounds per inch ; and the thickness of both sides being 28 
inches, we have 10,000 x 28 = 280,000 pounds for the whole strength, and 
a8«ooo__ 20,000 pounds to each inch of the fluid pressure, or 1,333 atmo- 



14 



Bfh&cea, or ^575^ , or less than one third of the first example. Against a cross 

fracture the cast gun will possess a great excess of strength, which I do not 
like to call useless, although I do not perceive how it can be of any essential 
practical advantage. 

Let us next inquire what force is required to give a ball of 14 inches 
diameter a velocity of 1,600 feet a second ? "We shall obtain a better concep- 
tion of this force by estimating it in the height required by a fluid column to 
produce it Suppose the ball impelled by the pressure of a column of the 
nme substance, which would be in this case a column of fluid iron. Then 

■ , . 1600' 2660000 , , , 

(flpom the formula v = V^gh) we obtam = — ~ — = 40,000 feet, for 

the height of the column. But this would produce a jet forming a continuous 
stream. Suppose this stream to be 14 inches in diameter, and divided into a 
fleries of short cylinders, each of which, to equal a ball of 14 inches diameter, 
must be 9^- inches long. Now in giving 1,600 feet velocity to this series of 
cylinders by a superincumbent column, the force will act upon each cylinder 
only through a space equal to its length. But in a cannoif the powder actSj 
ttiough with a variable force, through the whole bore of the gun. The vari- 
ttioQ of this force must depend, in every case, upon the quickness of the 
powder, arising from its composition, fineness of grain, dryness, and the heat 
received from the gun from previous firings ; and most essentially from the 
amount of the charge ; and we do' not know the exact law of the variation 
for any one case or condition. Our best judgment, therefore, must be but an 
approximation to the tnith, entirely empirical. But if we ca«inot determine 
the truth with exactness, we can at least assign limits within which it must 
be contained, and upon a comparison of the velocities produced by ditferent 
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iBBgthaoriioro, tliBcireotnjionthBgnnitSBlf atdiUbrentpBrtB of itBlon]jtli,Bn4 
varioua otlicr grounds of coiiiporisan, I thmk thnt wo may tuke tho oObct of tbb 
cburgo tbrough tho whole boro, aupposUig it to bo 1 13 inohCH fhim tUe ball to tbe 
inui^fmdtl]Ba1iar|^eO!iounils,a3equHlto tlieuction ofthomasiinuniBirce 
Ihrou^i a Bpcuw of not loss than oao littlf| dot moro than two thirds of ita 
len;^ But that I mn}' bo aare to osalgn tho niuxlmuni so great as to covet 
oU ouomolDt^a or aooidental cotulitiona, I will take it sa suffldent to produce 
t. velDdty of 1,600 Crat a. second, if aoting coixat{uitl7 Ihroagh one liatd Uia 
lengtli of tho bore. This will give S7i Inches, or czacUj 4 times tbe length 
of the cylinder whicli fonng tbe equiviUent of the shot. Then (from the 
Ibnoulft V = ^f») the 40,000 ibet above given for the hoiglit of the column, 
bocomesi^^^lO.OOO feot; and if wo take the whole ibrco of the powder 
aa equal to its maximusi force, acting through two liiirds the lengUi of the 
bore, or 74} iuclies, our oolumD will beoome G,000 fcot high. In oil cases 
of providing stiength, wo must take the Ibrcc to be resisted nt its mucl- 

Now ft bar of east iron 1 inch square weighs S'B pounds to tlia fbot In 
IcngUi : we huro then 10,000 » 3-9 = 83,000 pounda pressure to encb square 
indi of mrlhce, or ' "°^ ~ =9,133 atmospheres, on the supposition tlmt the 
whole action of the powder is equal to its mBximuin forue Ihrougli one third 
Ilie liLii J of the gun. If we take the whole action as equal to its maximuta 
tlitougbtwotliirdsofthcboro, tho column, 0,000 feet high, gives 16,000 pounds 
or 1,060 atmospheres. It cannot be loss than this, and although it may never 
come tip to the greater number, or S,I38 atmospheres, it would not be Bofb 
1o GStlinutQ it at loss when providing the means to rraist it Wo rcquin^ 
then, a piesBuro of SS,000 potmds to the hioh, to obtohi for a 14-inch aiiot an 
initial veIocit7 of 1,600 feet a second. Wo have seen that a gun formci aa t. 
have proposed wUI be ospablo of roasting a presauro of 63,960 pounds to tb6 
inch, ot very nearly twice tho pressure required to produo 
sought, while with a gun made in tho usual wny, of one piece of Cftst \t 
poftw of resistanoo is limited to 30,900 pounds to tb6 Inul), or less thu 
thirds that which may be required Co obtain tlie TelddCy. 

We have seen that a cannon conatniotcd hi the manner reoommen 
whatever ^ze, having its walls otjuol in thickness to tho diameter of ItstJ 
will sustain a preeaure of 63,060 pounds, equal to a column of fluid II 
30,000 feet higli, very nearly. This is half tho strength roqub^ to aupporta 
column capable of keepfag up a continuod stream wltli n velocity of 1,800 
feet a second. Suppose that wo constroct such a cannon with a bore of 80 
iadhea, and of such length tljat thu boll ahdU receive tho three of the powdw 
while it moves through a spoce of 1 feet, irod tliat this foroo be oquol to i 
oonatant action of 4,966 atmospheres through 40 inohea: it will be at ob« 
perceived that It will impress the above velocity upon a eylioih'rJJ^SO 
inobea long, or upon lis equivalent, a Fphoro SO inches In dlnmetor. S/atM ■ 
sphere of solid jron will weigh 3,070 pounds, and at this point tho mintoMI 
power of the gun meota tlie force required to give a velocity of 1,000 fee f^ 
second. "^ 

Although this svAb may he Ijeyond prnctlonl roach, tho coTitomplBlion 4 
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as. a theoretical perfection may stimulato us to attempt an approximation to it. 
A ball of a ton weight, with a range o^ say six miles, would, as a mere dis- 
play of mechanical force; be worthy of a great effort. 

The following columns show the stress that the several kinds of guns, as 
mentioned, will bear, by calculation, and the pressure required to give the 
velocity of 1,600 feet a second. The third column shows the proportion 
between the required and the actual strength. 

Atmospheres. Atmospheres. 

Hooped cannon for 14-inch shot will bear 4,266 ; reqnlred 2,188 100 : 200 

Cast iron gun, 14-inch shot, will bear . 1,888; »» 2,188 100: 62 
Cast iron 82-poiinder cannon, 6X inches 

thick, will bear .... 1,883; " 920 100:142 

Hooped cannon 80 in. diam. 8,670 lb. shot, 4,266; * 4,2f>G 100:100 

By this it appears that a common cast iron 32-pounder, having but 43 
per cent more strength than is required, is loss reliable than a hooped gun 
of 14 inches. It will be recollected that the numbers given above in the 
second column, as showing the required strength, represent the utmost 
force ever exerted by a charge intended to produce a velocity of 1,600 feet a 
second. 

In this paper, my principal object has been to show a mode of construction 
by which, with our present materials and knowledge, it will be perfectly 
practicable to make guns of great size capable of standing the requirements 
of the service. It follows almost of course, that the same form of construction 
must bo the best possible for guns of smaller cahbre, and that by adopting it, 
not only will the use of guns of enormous size be rendered practicable, but, if 
applied to cannon of smaller size, their bursting will be rendered almost im- 
possible. If it be necessary to use the word cost in connexion with the object 
to be attained, I know that when the manufacture is mastered, with a good 
machine shop, the difference between the last of these and common cast iron 
gons will be altogether insignificant to the nation. 

I abstain from opening the subject of different forms of bore and of shot, 
alihough I believe that in the end some cylindrico-conical form, lightened with 
cavities in the rear portion, and perhaps with some form of spiral grooves to 
produce rotation from the air, will bo substituted for the solid spheres now 
used. 

I should, however, leave the subject of this paper but very imperfectly 
treated, if I neglected to mention one most important effect of the force of the 
explosion, which is not indicated d priori by any theory, and which is so 
inconstant and uncertain in amount, that it can be appreciated only by a 
careful observation of its practical effects upon the gun, but which, unless 
guarded against, must essentially disturb the conclusions which I have herein 
deduced. I allude to what is Imown to artillerists as the lodgment or inden- 
tation of the balL This first shows itself at the pomt immediately imder the 
bell, where it rests at the moment of the discharge. It is best observed in a 
soft bronze or wrought iron gun, and from the first instant of its appearance, 
as a slight impression of the und($ surface of the ball, it goes on increasing at 
•fery discharge, imtil it becomes so deep as to deflect the ball upwards at tlie 
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luBtAnt of its fiigbt, to strike IJiD upper giirfk« of the bors, whera a seoond 
inderitatioQ <a raudQ, conudoralii; in advunce ol'tbe Srst, uud Sriim tliisntblnl, 
still more adviuit^ed, upon tliBUudersido, tlioiieiudaiiUitiunsgucmiucreuliie ' 
b Danilior iwd slxe, otid at leiij^li bulges i^ipear upon the outside oT tli« goo, 
irliich bi-ooiDes orul nenr the muzzle, and ii nt laat destroyBd. 

Tlio lodgmout liore desoribod lias been attiibutod wholly to tbo dowawonl 
prerauro of the Snid wlioii oecaptog through the opeoiug of Iha -wimiBgei 
which is nil upon Uie upper eiiio of the bull, the under ^de rusting hj its 
weight iu contact with tliu bore. There must undoubted!; be a great eeciips, 
not only of the fluid, but of liuming powdor in grumi, through thi» paasage, 
and the downward pressure (kioi these causea may preeeot an exceas over the 
apposite presaurs of the powder upon the under aide of the ball, capable of 
producing some impresBion upon the under butDico of the bore. 1 .am inclined, 
bowover, to attribute tha induntadon moatly, if not entirely, to tlje comproaaion 
of the back hemisphere of the ball under the enormous blow of tiiu explosion, 
producing a corresponding enlargement of the ball in its diameter traneraiHS 
to the oxis-ofthe bore. The smilli prodoocs such a change of form in bis bar 
of iron, at pleasure, by the blows of a fledge applied to its end. The opK'stloo 
ia called upmlUas- This enlergemunC must impress itself upon the pan of Iba 
bore upon the under side upon which the nhot rests, and is alone sufficient, la 
my mind, to oeccunt fhr the whole miscbieC 

This view of the subject is oonllrmed by llie form of the lodgiueut, whiell 
WQUsts, at first, of a single narrow impre^Hion, exactly corresponding to n 
very small augment of tUo bull, and not m the Icsst iii odvanco of the spot on 
wMdi tlie ball rests before Ihe discljargo. Now this would he the exact flmu 
and place of an impression produced by a sudden enlargement of tlio ball, wnl 
an equally rapid rocorory of its true figure, which it would doriTe ttom its 
ulasUdty, But If the lodgment were produced by the pressure of the fluid 
upon its upper suHao^ it ought to form a long groove or channel, ceasing only 
with the diminished pressure of the fluid near the niumle. Forttacnnore, tb^^ 
lodgment ia grcatoat when a hard oakum wad is usod behind the ball. Nmljii 
such a wad most prevent, in some d<^greo at least, the escape of tho Quid, uJB^ 
thorefoTQ diminish the downward pressure. But such a wad driven hardsst 
Bgulnst the middle of llie tiall, in its rear, would act most advantHgeously to 
produce tbe lateral culargomunt by vpKUiiig it as before described. 

Hftrd cest-hvn guns do not exhibit this indentation in so great a degnc, 
because, being munalleablo, they are incapable of a petmanent obange of Ibrm 
without lecture. With them, therefbru, this pounding of tl^e lull, being 
repeated a few hundred times, shutters the walls of the gun, which nt lengtb 
gives way at once and goes to jiieces. 

It must be obvious, tliat, if the lodgment be attributed to either or both ot 
the causes which I have redCed, it may be prevented by a most simple ui 
easy means. This ia nothing more than providing that the bull shalV at Itw * 
moment of tbo explosion of the poivdor, have uo part in vonlact witii Uie bot* 
of the gun, but that the windage apam shall bs equally distribulod about M 
whole drouraferonce. This maybe enliroly secured by wiveloiang thoh ~' 
a bug made of felt, or of hard woollen cloU], having an additional patch'* 
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its nnder side to oompcnsate for the weight of the balL It would seem im- 
poflBible that in this condition the ball, receiving the pressure of the powder 
equally distributed in the direction of the.axis of the calibre, should touch the 
gun more than by a slight graze during its flight* 

Unless this or some equally efficient remedy is adopted, any considerable 
increase in the size of cannon must be hopeless ; for a surface as hard as a 
smith's anvil would give way imder the long-continued pounding of naked 
twelve-inch shot; and whenever hooped cannon may be made and used, it 
will be essential that the means of preventing 'the lodgment herein given be 
always and at all times carefully apphed. 

Pressure of Fired Gunpowder. — ^It is weU understood that the pressure of 
the explosion in a gun is greatest at the beginning, and gradually dies away 
as the ball moves forward ; but this depends much on the combustibility of 
the powder. "With good quick powder the pressure at the instant tlie powder 
is fired is immense ; but until recently no one has been able to measure it. 
Dr. W. P. Woodbridge and Major Alfred Mordecai have been recently 
making some experiments at the expense of the U. S. Ordnance Department, 
for testing this point, at the Arsenal in Washington. With a ball weighing 
about S^lba and a charge of l^lb. of Dupont's cannon powder, the greatest 

* My observations upon the lodgment have been made upon wrought iron cannon. Be- 
tween the years 1841 and 1845, 1 made upwards of twenty oannon of this material. They 
were all made np of rings, or short hollow cylinders, welded together endwise. Each ring 
was made of bars wound upon an arbor spirally, like winding a ribbon upon a block, and 
beiog welded and shaped in dies, were joined endwise, when in the furnace and at a 
welding heat, and afterwards pressed together in a mould by a hydrostatic press of 1,000 
tons* force. Finding in the early stage of the manufacture that the softness of the wrought 
iron was a serious defect, I formed those made afterwards with a lining of steel, the 
wronght iron bars being wonnd upon a previously formed steel ring. Eight of these guns 
were 4(;^>oander8 of the common United States bronze pattern, and eleven were 82-pound- 
era of aboat 80 inches length of bore, and 1,800 pounds weight Six of the 6-pounders, 
•ad fbnr of the 82-pounders, were made for the United States. They have all been sub- 
j^otod to the most severe tests. One of the 6-pounders has borne 1,560 discharges, begin- 
■l^f with service charges and ending with 10 charges of 6 pounds of powder and 7 shot, 
wtOumt essentia] injury. It required to destroy one of the 82-poun ers a succession of 
diarges ending with 14 pounds of powder and 5 shot, although the weight of the gun was 
bot 60 times the weight of the proper shot. If any of these guns are ever destroyed by 
firing them, the destruction will commence in the lodgment. 

It was during a course of experimental firing with the soft wrought iron gun, that I had 
aa Importunity of observing the formation and increase of the lodgment ; and here I was 
led to the experiment of placing the shot in a bag, as recommended in the text. My 
experiments were not sufficiently extended and varied to lead xne to an assured conviction 
that the evil may be entirely prevented by this practice ; but they were enough to lead 
me to a confident expectation of that result, as I could never detect the formation of any 
lodgment or any increase in one previously formed when the bog was used. 

I cannot leave this subject without observing that I regard the late, and still continued, 
attempts to make wrought iron cannon in Europe by the process of /anoting or piling as 
t strange engireering delusion. It may not surprise us that arruUeur engineers, whose 
whole knowledge of the character of iron is derived from a printed page, should expect 
Veftal resulft trcsm this attempt, but that men practically acquainted with working iron 
tlHrnld expect to forge a serviceable gun of wrought iron by the same process that is used 
to ivodnoe a shaft of that material, seems to me not very creditable to the iron knowledge 
of the age. 
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prwBure Hi any iuHtimt on tliQ intGiior of Iha j^n M one inch from tho H 
varled'betireea 19,000 and 2l,oa(J Itis. per Bqiiore inch. Atane 
ths breech the greatest prcBsuro vraa only about 8,000 Iba. ; at two Ret * 
about the Bame; at three feet about 9,000, and at ftmr feet about fi,»0O lbs. 
Tho preefure of a small quantity of Hazzard'a tills powder, Bred In a cavity 
team which there wiu absolutely no escape, wns not Bufflclmt to burst the 
box, the Btroii(^ of wbioh was cBlimuted sufQeient to sustain an ialtmal 
presBure of about 9a,0001bs, per square inch. Theao Ikela arc mtorBBting, 
aa tbc^r serve to show how the metal should bo distributed In costtng 
cannon, aQd also to remove tijo belief Trtiieh exists among prsctica] men 
tluit one grain of jiowiicr absolutely couHned would exert an infinite Ibree. 

EXPERIMKST8 ON TUB STRBNfiTIl OF METALS. 
During the last yoar an elaborate and comprohensivo work on tlio nbore 
subject lina been publlahed by the autltority of the "War DepartwoDl, — mada 
up of reports of ejcporimonts by ofttcera of the Engineera and Ordunnco, and 
mora espomally those conducted by Major 'Waile, U.S.A. The KtperlmeiiCB 
wore extended over a series of years, and were made to test tho strength 
und other properties of motiils employed in tho monufhcture of cannon. Ctao 
new {act developed by them is, tlmt iron fused a number of times up tu 
a eort*in point, is thereby greatly impreved in stron({th. In trials with Home 
Iron, it wna found that its transverse atrengtli was nearly doubled by bttoj 
melted and c4iEt four times. At tho South Hoston Foundry, ezperlmonta 
wure inudo to test Uie strength of oast iron which liad beett sulmiittod to 
tofiian during different periods of time. Kleven tbousood pounds of IroQ vtn 
cant into four eix-poundor gnus ; one, after the melal had beun uiidi'r fUsIon 
or melted half an hour ; tho Gccoad, under fuBJon on hour and a half; tho 
tliird, under fusion three hours; and the tbmth, under fusion thrnu IiQun nlitl 
tliroo quarters. Tlie gun flrst cost burst at tlie thirly-BrBt Are ; tho second, 
at the thirty-fourth I the tturd was fired thirty-eit;lit thncs, iiiid reoifti^irt 
unbroken. Tliua the strength of tiie metal seemed to incrooan In & qW 
oorreaponding to the period of iUaion, or under whiob it was kept in a h^ilf 
molten atate, and it might Imve been inierred fVom tl;!s that tlie ibttrtb gm 
would have been tlio strongest of all. Inatead of this being so, however, tt 
proved to be the weakest, for it burst at the tivonty-GIlli (Dschargo. In view 
0^ tliosB eicperimcnta, Miyor Wade, in this report, says, " these rosdta qqpatr 
to establish sa^factorily the Tact, that a prolonged. exposure of liquid iron to 
no intense beat, does augment Its cohenive power, and this power limfMiiw 
at the time of tlio exposure up to some (not well ascertained) limit, Iwyoml 
whiclilhe strength of the iron Is dimluished." Experiments were also mid* 
to teat the transversa strength of caiX iron bora, two Inches squors and 
twenty-four inches long, tho metal of wluoh was kept under tbaion doling 
dllTerent periods of time. Tiieso bars were set on supports twenty laobu 
npurl, nnd the breaking Ibree was npplied at the middle. The results obtoiiuil 
Ihiin Ibur eastings were in Ibvor of tlmt which was kept Rised longiiet — Uma 
liourg. Ob this head the report snya, " lYom this It appears tbnt Ibo cotw^n 
jMKor of tho iron, so far us it can h<' shown by il« cnpneily to resint t(^lt 
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Tene straiufi, is increased sixty per cent, by its continued exposure in 
fhflion." 

In most of the books which treat of the strength of cast iron, the resistance 
which it opposes to certain strains, is given ; but little useful information can 
be obtained in them respecting the dificrenco of strength in different kinds of 
cast iron. But as the density between the lower and higher grades of this 
metal differs as 6.9 to 7.4 — ^a difference of thirty-one pounds per cubic foot, 
and as the tenacity of the metal has a relationship to its density, it was found 
by these, experiments that cast iron, having a density of 6.900, had only 
a tenacity of 9000; while that having a density of 7.400, had a tenacity 
of 45,070. 

Castings of the greatest weight, according to their size, are by far the 
strongest, and weighing them is a ready means of judging comparatively of 
their strength. 

Some important facts were also developed in relation to the cooling of heavy 

castings. At the Fort Pitt Iron Works, two eight-inch and two ten-inch 

guns were cast, one of each in the common way, solid, and one of each with 

a core on a tube of iron, through which water was made to circulate after 

casting, to cool it from the interior, according to an invention of Lieutenant 

Bodman. The solid eight-inch gun burst at the 73d discharge ; the hollow 

cast one stood 1,600 discharges, and did not burst; the solid ten-inch cast 

gun stood only 20 tires, while tlio hollow ten-inch gun stood 249. These guns 

were cast of the same material, and at the same time; the difference in favor 

of the hollow cast guns is astonishing. This is attributed to the method of 

cooling, it being supposed that in cooling, the solid guns contract entirely 

from the outside, and that a strain is exerted upon the arrangement of the 

particles of the metal in the same direction as the strain of the discharges. 

In addition to these facts. Major Wade gives some additional information in 

relation to tfie effed of time, after the castings are made, and before they are 

used Eight-inch guns proved 30 days after being cast solid, stood but 73 

charges ; a gun of the same bore, proved 34 days after being cast, stood 84 

diarges ; while one which wag proved 100 days after being cast, stood 731 

charges, and another, proved after being cast six years, stood 2,682 charges. 

M%jor Wade accounts for this phenomenon in cast iron, by supposing that the 

particles strained in the cooling re-adjust themselves in the course of time to 

their new position, and become free or nearly so. In regard to the necessity 

of care in the selection of iron, Major Wade says, " What most demands 

attention at present, is the ascertaining and prescribing the conditions to be 

exacted of the raw material, and of its treatment up to, and exclusive of the 

casting ; for if we do not make sure of obtaining a good quality of iron at the 

time of its castmg mto the mould all else is useless, and worse than useless." 

So much for the experiments on cast iron. Tlioso in relation to brass and 

bronze castmgs, made ^ at the works of the Ames Manufacturmg Company, 

near Springfield, Mass., ai-e no less valuable and interesting. 

Brass founders have often noticed a remarkable difference in the color and 
quality of castings made from the same molten mass of brass, and have been 
puzzled to account for this. It is believed by many persons that in forming 

8* 
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alio;'!, tlie meteJs uoito in definile proportiaos at diCFeront tempertinires, 
tliat 111 t)ia cooling or hrata cnsUngs tlia particlsft arrange Ihomselvcflid 
nner Dol yet well undergtoud. A number of Bmall bronze j^us wt>r9 v^ 
Mid bun wero cut Trom difierent ports of tbem and tested. The mnteriHl yi 

Bome In all cusce, eight parte of coppor and onB or tin ; tbey were all 
trented itllko, and ciihC from tho wane laoltca mnas. Tho samples of bus 
teBtad gave an extraordinary variety of results. A bar cut from one part of 
Agan oxhibitt-d a tpnacity oC 10(^ while a bar cut from snolhar put vf it 
exhibited a t«nadty of 336; and tho dift^nco in tha doiult]' of dilB»DBt 
parte of the eama cMting was also ronuirksble, being equal to M lbs. in s oublo 
loot, tUuR showing, wo conoDire, tbat tlie raotols of aUojs do unite in dlB^rml 
tJTOportloiiti at diGbront degrees of tempcratura. Tbree howitxore were edit 
from the BDme molten moss, poured at diflbrent tcnspcratures into tapnrsla 
luuulds. The lirgt was poured at aver; iiigli bent Into its mould ; Chemetalof 
second was kept Sfleon minutes in tho ladlo bslbre it was poured in, uid 
the tliird kept Qfteen minutes longer still. All ttio attettdlag drcumstatioaai 
excepting the temperature of tlio alloy when poured into the mould, were equal. 
The liquid metal of the first and greatest heat Bank gradually down into tha 
mould for a few minutes after costing, and receded about en bcli and tt hnJf 
below lla uriglnot beiglit ; soon niter tliis it boiled at tlie surlkco as if gas were 
esoapiiig, and fluid pcntions of the alloy arose Bnd overflowed tlie top of tba 
mould. The exuded metal cong«iUcd like htva, was of a dirty whit^ appear- 
rioce, and eontninifd more tin than tho mnai of the cneting. When cold, the 
euthig was found to bs nn inch longer tlion tlio mould, and it waa filled with 
minute vesluuLar oavitiGS. The bars cut from it and tested, were very low in 
density and Inlurior in tonooity. The second howitzer cast fifteen mInut«B 
ir at a lower toiupumture was shorter, when cold, tlmn the mould, by nearly 
two inuhce. The third, oast at a still lower Icmpemturc, was, when oold, 
tliroe inches aliorter than the mould. The density of the bars cut from these 
three howitzers was greatast In the one east at the lowest temperature, miA 
iH the touaoity foUows the same law, it appears that easting brass at a high 
tenaperatura is injurious to the quality of the casting — the diB'sronce in th« 
tsnadl^ of tliu three eastings being as S to 1. In reference to tliis iwiat tha 
repott of M^or Wade says:— "Tha division of copper and tin into two or more 
Boponte alloys probably occurs at some doUnite teicperatures; one divlsioa 
y oucur in the liquid mass, and aatitlior after tho temporaturo fnlls below 
the malUng of eoppar, and tlie hitter probably wwurs in all largo costings, for 
a close cxomiUBtion of any gun oastmg, some traces of this whitisli alloy 
I be Ibnnd in some parts of it. Tlmtsuch n division may occur inlheliqi^ 
M, appeara evident fVom the (kct, tluit a portion of the liquid broiire wM 
pass tlirougit a porous vessel as tlirougb a ueve, while another porUun wU^ 
romiun within the vessel The fbrmer is the more lUsible alloy, thell" 
tliB loss fusible, and forms tho mass of gun custings. It thus a 
we may sill the more ftisiblo alloy while botli are liquid," 

It was also disoevcred, in the course of tlieee exiiertinenla with n 
tluit small bars of broose cast of the aomo nictnl as tho r 
ftranger than tlio caiinnn. Tliin is allributod (o tho ni]iirtity with whii'h Jj 



NATURAL PHILOSOPHY. 179 

cooled, thus proyenting the particles clianging position in the act of 
eooiing. 

In 1849 a chemical laboratory was established at the United States Arsenal 
at-Pikesville, Md., for the purpose of analysing the cast iron employed in the 
mannlacture of guns, and the charge of the experiments was committed to 
Campbell Morfitt, Esq., as analytic chemist, with Professor Booth, of Philadel- 
jdiia, as consulting chemist The Unal report of these experiments was made 
last year. The average specific gravity of the cold blast iron tested was 
7.318, and the tensile strength was 29.219. The specific gravity of the hot 
blast iron was 7.066 ; the tensile strength 19.640. The extraneous substances 
combined with the iron were found to be allotropic carbon, combined carbon, 
silicium, slag, &.C. It would appear that tlie iron having the greatest amount 
of combined carbon, with the least slag, was the best, and was found to be 
made by the cold blast. The hot blast appears to drive off some of the 
combining carbon, at the same time leaving a greater quantity of allotropic 
carbon, existing in a form analogous to graphite, or black lead, which is 
injorious. 

The Report says : " The slag and allotropic carbon, being of a brittle nature, 
and not uflited with the uron, coat the crystalline plates of metal, and diminish 
their surface of contact, consequently it follows that the tensile strength of 
the metal must decrease in proportion to the increase of slag and allotropio 
(tmcombined) carbon." 

DOES THE MISSISSIPPI RUN UP HILL, OR DOWN HILL? 

At a recent meeting of the American Academy, Prof. Levering presented 
the following communication, which originated in a discussion, partially 
carried on in the Common ScJwol Journal, as to the propriety of the question in 
adiools : " Docs the Mississippi run up hill, or down hill ?" The article com- 
mented on fi-om the School Journal reads as follows : — 

"The following egregious blunder, with the captivating title, * Water run- 
ning up WSd^ is gomg the round of the public papers. * Br. SjnWi, in a recent 
lecture on Geobgy, in Kew Torkj mentioned a curious circumstance connected 
wUh the Mississippi River. It runs from north to souths and its mouth is 
actually four miles higher than its source : a result due to ifie centrifugal motion 
of the earlh. Thirteen miles is the difference between the equatorial and polar 
radius ; and the river, in two thousand miles, has to rise one third of Hiis dis- 
iance, it being the height of the equator above tJiepole. If this centrifugal force 
were not continued, the rivers would flow back, and the ocean would overflow the 
land,' " 

This statement of Dr. Smith, said Pro£ Levering, is wholly correct, except 
in the numerical details, in which Dr. Smith evidently did not aim at great 
precision. . But the writer in the Journal (who is understood to bo President 
Horace Mann) not only attacks the accuracy of these details, but assails the 
mechanical principle which lies at the foundation of Dr. Smith's statement ; 
Baying, that " it would be difficult to compact a greater number of errors of 
fSwt and of principle into one short paragraph, than are found in the above 
quotation." The precise numbers involved in this question are of secondary 
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lDii>oi1.auce. I un irlUtDg, uid Dr. SmiUi no doubt U villiug, tLnt Ur, UauD 
BliDUld )invo tlie QiiiiibcrH as lie slates tlicm. Suppoau tlion Hint llin Inngtli 
of tbu MiiidaHlppi lUvcr, maaaured on a maidiaii. Id cdI; rourti!(iti liuudteU 
diIUb, km] IbaC the luuutli ia only iibout twu mid k hftlf mUes iiiOM dinlant 
(Vom tho eaitli's centre tboo ttio Bource. TIib questum arigea ivhnther the 
Sow of the rivpr from tlie nurtti to squUi ib causad hj tho acDtiifbgiU tbroe^ or 
whether tlio oritidam of iir. Mann upon thla uieahaiiknl Holntion of tlie pwK 
blBtn ia Bound. Tlio crilw aaks: " Wlij Uiea doe* not the mighty fiiitw n-hiob 
eenda tho Uiaaisaippi t^ hilt tow milea aond Uie Nil» back to tlie Mounbiu 
of the Moon?" And a^n he oaka; "Why doea not tli'e nanUilUgBl niolian 
or the isarth drive the waten of tliu Atlimtio uaii I'aoilio Oeeaiia towanta tli« 
oquotar, at thu niU nf iduety-aix uilas a duy?" 

L«t US attend next to Mr. Manu'B own exploontlon of tho iluw uT ttie 
MlwiuaippL After nnlargiuK upon tlie pruLubcranl matter ut Che enrth'a 
aquntoc, ho oantiiines; "Novr water, like evory nthtr material thing, h 
BtlnLDt«d towards tho oentro of gravity. The contro of gravity U that point 
about which all tlio parts ore in a/ailibrio. Or, in popular lauguage, water, Uk* 
ovcrythlng claa, being attracted by matter, ia most attracted, other thinga 
being equal, by the greateat quantity. The only philoBOphioal idea wo can 
hAvo otvpOT clotffn la Jrotit or bniiarda tlio point of grasMaC attraaUon, that ii, 
fhim or toworda the oouU'o of gravity." JCIauwhere, this writer ejioaki of Iho 
ourlh "being an oblate spheroid, having the greatest quantity of matter, and 
tAnv/iir« Cis fr«a(»f aUi'dcIicin, umlur the equator," Finally Uo aoya: "Tbo 
wiiole truth is, that tlia waters of thu Mitaiagippi are ounatantly timdlii^ to 
the oommoQ centre of attraction ; but, being prevented IVom Approaching 
that contra in a direct One, they approach it indirectly, by moving (a 
along tho bod of the ohaiinoL Thoy oro cotutoQUy upproauhiag the 
of gravity, tliat ia, they are coTulimOy dacinding," 

One uTTor into whioh Mr. Maun boa Iklleo ta tliat of auppoaing that' 
atlruetiun whleh tlio earth exei-ta at any particular point of 
local pheuomenon, aud not the reaultajit of the uggri-gale altraclloDi of 
particle of matter In the earth. Hiis error leada him to a conclu^oa oonlTM 
dieted by the expcrimonts unci obnorvationa of tho lojtt tvo oonturica ; nnntely, 
that wliure there is the moat matter, tliere la also tho most attrautiou, astf 
that Donaoqucntly tho attraction la atronger at the equator than it ia 
polca. Wo niiglit oak Mr. Mann why thia mighty (brco of attraction d 
aend the Nile book to the Mountnma of Uio Moon. My own enawer 
tliia oxooaa of attraotlon at tho equator does not exist, and therobre 
corricB the MinaiHnlppi towards ite mouth, nor tends lo ciotj tlio 
ftom lla moutli. To many tlio assumption will seem a plaualbls 
the eaiOMit of natter at the equator should be acoompoDiod with a n> 
of attraction there. They forgot that the luhole BiwiA attracts ovarj 
And calculation provua that tho attraction of the whole earth upon* 
tlie surfitce ia greater the nearer this body ia Lo tho polost sui 
ubvicna reason, — the exceaa of equatorial matter oporatea la thn yirsfi 
oquatorhil gravity, by keeping the rest of tho earth ut an unusually ' 
laoce. Moreovcr.it iaof noimiiortuneo to the How of tlio Mimlsnlpgii wli( 
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tfae ttronger attraction is at the equator or at the poles, since the flow of 
witer is determined, not by the intensity of the gravity at the place where 
the water ia, or anywhere else, but by tlic direction of this gravity in relation 
to the 8urfiEU» at that place. 

Aj^ain, Mr. Mann speaks of the centre of gravity of the cartli, and says 
that the waters of the Mississippi are constantly approaching this centre of 
grayity. But why is it that the Nile moves northward? Does that also 
approach constantly the same centre of gravity? The whole argument from 
the centre of gravity of the earth is fallacious, for the earth has no fixed 
centre of gravity. There is a new centre of gravity to the earth for every new 
q>ot of surface which an attracted body visits. Water could not flow iu any 
direction without approaching some of these centres of gravity, and deserting 
others. And, in fact, the waters at the mouth of the Mississippi are further 
fioin tlie centre of gravity which belongs to tliQ geographical situation of the 
mouth, than tlie waters of the sources of the river are from the centre of 
gravi^ which belongs to the position of these sources. In the case of the 
Nile, exactly the reverse of this is true. 

What, then, is the true mechanical principle which is applicable to these 
cases ? It is this : the mutual attraction of the particles of matter upon each 
other, which, if undisturbed, would mould a yielding earth into the form of a 
perfect sphere, has been so modified by the centrifugal force, resulting from 
the planet's rotation, as to make the figure of an ellipsoid, in which the largest 
radius exceeds the shortest by thirteen miles, the tnio figure of equili- 
brinnL Cohesion enables the solid land to hold out to a limited extent against 
these moulding influences. But the free waters yield readily to their plastic 
touch, and are at rest only so long as the figure of equilibrum is imrufflcd, and 
always move in such a way as to restore it when it is disturbed. Water 
everywhere flows from places which are above the surface of equilibrium to 
places which aro below it. The mouth of the Mississippi is two and a half 
mjles more distant from the earth's centre of figure than the source. But it 
ought to be three miles. It is, therefore, below the surface of equilibrium, 
and the water flows south to fill up to the proper level. The source of the 
Nile ought to bo about two and a half miles more distant from the earth's cen- 
tre than the mouth of that river. But the excess of distance is more than two 
and a half miles. Hence the source is above the fi^pure of equihbriunf, and the 
waters flow as they do. The stune mechauiud cuuacs, which originally swept 
the two oceans from the pole to the equator in order to build up that great 
equatorial embankment of waterthirteen miles high, and thus give the earth 
a stable figure, are now carrying the Mississippi to its mouthy where the ein- 
bankmont is not yet high enough, and the Kilo from its source^ where the 
liquid embankment is too high. And here I may answer Mr. Mann's inquiry, 
*Why does not the centrifugal motion of the earth drive the waters of tho 
Atlantic and Pacific Oceans towards the equator?" It did once. But sufficient 
water has already gone to make the figure perfect now. Inasmuch as tho 
earth^B waters flow so as to restore the ideal figure of equilibrium wherever it 
is lost, and inasmuch as this figure of equilibrium is such that the resultant of 
gravity and tlio centrifugal force must be everywhere normal to its surface, tho 
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direeticin nnd tho velooity of the (low are intiinntely conuected wtth tho ve 
gallbrcB. WiliioiilBrotatloa,imdtli6Contrifli|5nl(brcow1iich rotation pro* 
the BWth'B figure of oquilibrium would be a ^bere. In thu avent, ths ij 
bUbIpim would How uortliwnni. Its soulhoni direction, under exiBUnit cli 
HtMiecB, ma./ tbererore bo falriy attributed to the oeDtFifiigal force, ir the Mrth 
did not rotate, and tho sphere n-ero tbo flpire of equOlhrimn, tl 
flow in direction as it now dooa, but much more rapidly. Under existing (A 
ouRiBtunceB, the same contrilbgiLl(brc« which Rocelerateg the flow of tiioU~ ' 
ai])pi retardB the flow of the Nile. 

If liio inquhy bo made whetlier tUe Mississippi runs up ItQl o 
reply that this is ^mply a question of deOnltioii. If ditwn means towarddfll 
earth's centre of Sgnre, then the Misalasippi runs up. Ifitouin means townKW 
thnt part of the earth's surface where the nttruction Is greatest, tlien also Ui« 
Mieaissippi runs up. We cannot sny, nith Mr. Mann, that dtnon meaiui 
towards tho earth's centre of gravity, becimse the earth tas no single centra of 
gravl^. His definition of up and (Wn, therefore, is without any meaning, ud 
is not, as beaayi^ based upon the only philosophical idea wo canhavaof tliM*' 
terms. The <»ily standard lovel of aJtltudo is the aurllioo of equilibrium. If 
we understacd by down "belowthesurGweof equilibrium," and by itp "abo*«< 
the Burftice of equilibrium," then oiu- definition -wilt be as broad as nalum'* 
lawa, and will lead tu no parndozea, all of which nature abhors mora thai 
a vacuum : then all the riTera will be fbund Qowin); downwanla. On n MDall 
Boule, and in local mechanics, an inolini^d plane is one whidi Is Inclined to the 
]oeai plumb-line. But on a lar^ scale, such us will take in the wliolo lengtb 
of B great river, every plane surfaoe is inclhied to every plumb-line but oat, 
and the Burtace whicb is not ladiued. and on wliieh, lljonifure, a binly Itiurio 
tendency to slide, is n surface 'whioli is everywhere jierpendioular lo tb« 
plumb>UneB whieli intereoot it ; that is, it is the earth's surliice of oituilibrinin. 
This ia the only true, broad, and universal standard of lovoL 

It may bo concluded (torn nhat has been said, that the new liydrostoAla 
puwiox is of man's invention, and that nature is In no way reBponsibie (br it. 
Sdenoe abounds hi such paradoxes ; and mtin of sdonce are too prono to am^ 
the merest truisms in paradoxical language which catches tiie populw SHi 
though at the socilflce of maklDg science itself vulgar, Uoreover, if tbt 
explanation which I have pven of tho paradox undor considerntion ia beymid 
the knowledge or above the comprehension of a child, then the question wiilch 
involves it in unfit to be addressed to him. 

ON TllS ORlfilN AND TKAKSFOKMATION OP MlWIVR POWOt. 

The fbllowlng paper, by Prof. Win. Thompson, recently read before flio' 
Royal In.ititution of Great BritoJn, is one oftho most valuaWc contrilinlJoTtn 
to physioal science mode dating the past year; The spaakcr c'i"ii'"">i—'* *".' 
referrinjt to tho term luori don*, as appUcd to the aotion ofo t i 
against a body which yields, and to tho term mcchanio^ tfeet p'- 
may bo either applied lo a resisting Ibrce overcome, ortomallit . 
Often tho mechanical effect of work done oonslsta in a comliiimiji.,i i . ..,..'..- 
twn dnwios of elects. It was pointed out thai a enrpfiil Ktmly ol' tiiiiura 
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leads to no iirmor conviction than that work cannot be done without pro- 
ducing an indestructible equivalent of mechanical effect. Yarious familiar 
instances of an apparent loss of mechanical effect, as in the friction, impact, 
catting, or bending of solids, were alluded to, but especially that which is 
presented by a fluid in motion. Although in hammering sohds, or in forcing 
aolida to slide against one another, it may have been supposed that the 
alterations which the solids experience from such processes, constitute the 
effects mechanically equivalent to the work spent, no such explanation can 
be contemplated for the case of work spent in agitating a fluid. If water in 
a basin be stirred round and left revolving, after a few minutes it may be 
observed to have lost all sensible or otherwise discernible signs of motion. 
Yet it has not communicated motion to other matter round it ; and it appears 
as if it has retained no effect whatever from the state of motion in which it 
had been. It is not tolerable to suppose that its motion can have come to 
nothing; and until fourteen years ago confession of ignorance and expectation 
of light was all that philosophy taught regarding the vast class of natural phe- 
nomena of which the case alluded to is an example. Mayer, in 1842, and 
Joule, in 1843, asserted that heat is the equivalent obtained for work spent in 
agitating a fluid, and both gave good reasons in support of their assertion. 
Many observations have been cited to prove that heat is not generated by the 
friction of fluids ; but that heat is generated by the friction of fluids has been 
established beyond all doubt by the powerful and refined tests applied by 
Joule in his experimental investigation of the subject. 

An instrument was exhibited, by means of wliich the temperature of a small 
quantity of water contained in a shallow circular case provided with vanes in 
its top and bottom, and violently agitated by a circular disc provided with 
similar vanes, and made to turn rapidly round, could easily bo raised in tem- 
perature several degrees in a few minutes by the power of a man, and by 
means of which steam power applied to turn the disc had raised the tempera- 
ture of the water by 30 degrees in half an hour. The bearings of the shafts to 
the end of which the disc was attached, were entirely external ; so that there 
was no friction of solids under the water, and no way of accountmg for the 
heat developed except by the fiiction in the fluid itself. 

It was pointed out that the heat thus obtained is not produced from a source, 
but is generated ; and that what is called into existence by the work of a man's 
arm cannot be matter. 

Davy's experiment, in wliich two pieces of ice were melted by rubbing them 
together in an atmosphere below the freezing point, was referred to as the first 
completed experimental denionstration of the immateriaUty of heat, although 
not so simple a demonstration as Joule's, and although Davy himself gives 
only defective reasoning to establish tlie true conclusion which he draws 
firom it Rumford's inquiry concerning the " Source of the Heat which is 
excited by Friction " was referred to as only wanting an easy additional expe- 
rimpnt — ^a Comparison of the thermal effects of dissolving (in an acid, for 
instance), or of burning, tlie powder obtained by rubbing together solids, with 
the thermal effects obtained by dissolving or burning an equal weight of tho 
substance or substances in one ma.«s or in largo fragments — to provo that 
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llie lieftl develiipcd by tlio fiiulion ia nDtproducDii/ivn, Oie oAid^', but ia 
into easv/tmai hetmen/i Otm. An uufortunate use of the word "uupucil^ 
li«st," wbioh tiaa bneu the occitslon of inucb cDufuaioti ever eitico tUo lUsoavBfjr 
of latont host, nnil bus Q^ueiitly obstmctod Iha natural course of rt<BBuiUDgoa 
tbormal and Ujanno-dynajnio phecomona, apjiears to hava led botli Run^brd 
and Pavy to give reaeouiug wlilub no one uuuld fur u miuauit fed to be oua- 
elusive, iind to liavo previaitud eacb Crom giving a domoDsLraljoii wludi woutil 
liave oatolilislicd onco and for ever the immaterlalilj' of beat 

Another oaao of tqiparent loaa of work, wull linown to sn audicnco ia tho 
Royal Institution — that iu wbitih a mass of copper ia compelled to niuvu iu Um 
OBighlwrhood of a magnot — was adduced | and an expariment whs made to 
detnonetrate that in it ulao heat appears aii oa eOixit o! the work which hu 
been spent A copper ball, about aa inch in diameter, waa forced to rotal* 
n^idly botwcien tbe poles of a powerful electro-msgnet. After about a 
minute it was Ibund by tlie tliormometer to Imvo risen \tj 15° Fabr. Ailcc 
the rotation wasoontinued Cbc a few minutes mere, and agolnBtopped, the bill 
was Ibund t« be bo hot that a picHse of phoBphorus applied to an;^ P^^ "^ U* 
surCiDe immodiatoly took flro. It is oloar timt in this experiment the eloctiic 
□urrenla discovered hy 'Sn.ta^j to bo inducvd ia the copper hj virtue of lis 
motion in the neigbborbood of the magnet, generated the bcut, wbiuli beoame 
mnaible. Joule Srst raised the question, Is any boat geoorated \3y on 
induced eloctrio current in tlie locality of the induotive action 1 Ue nut only 
made experiments which ostabliahod an affirmative answer to that question, 
but ha used the mode of generaUng best by mcchsnicul work eatabbshed Ity 
those experiments, aa a wuy of finding ttio numericul rebtian between unlls 
of heiit and units of work, and so drst arrived at a doterminuUon of Ui« 
loeuhanieal value of beat. At the same time (184S) he gave another dotoTuliw- 
Uon founded on tlie friction of duida in motion; and six years loler he gave 
tlio boat duti'rmination yet obtained, according to wluch it uppewrs that 7TS 
Ibot poutuls of work (Unit is, ITi timos the amount of work required to ovflr- 
oomo a ftiroe eqmd to liic weight of I lb. through b space of oue fbot) i* 
required lo generate as niudi lieat as will raise Uie temperature of a pound of 
water by one iJagrue. 

The reverse trunslormation of beat isto mechauleal work wns next ooDsl- 
dored, and the working of a Bleom engine was referred to aa an iUuatKtion. 
An origloDl model of Sth'ling's air engine wosshowo in operation, dovidoplng 
motive power t>^m boat supplied to it by a spirit lamp, by means of the aUor- 
nnte contructbus and expansions of one moss of air. I'liormo-oloctric ourrouts, 
and eommoa mechanical action prod<K!0it by them, were referred to as iiluatntt- 
ing another very distinct class of moans by wldcb the same tranaformalion maj 
be etfecled. It was pointed out that hi each esse, wliilo heat ia token la faj 
tlio material arrangement or machine, fi'om the source of heat, heat Is olw^v 
givCii out in oDother locahty, which is at a lower temperature thaji the localUy 
nt which bent is token in. Sut it was remarked tlint the quantity of Imt 
given out is not (as Cumotprant^ out it would be if heatWGreBsubstaiica)tliB 
saiDH as the quantity of heat token in, but, as Joule insisted, bss 
funntity taken in by nn ajoount mechanically equivalent to till 
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]X>wer developed. The modification of Carnot's theory to adapt it to this 
troth was alluded to ; and the great distinction which it leads to between 
reversible and not reversible transformations of motive power was only men- 
tioned. 

To &cilitat6 further statements regarding transformations of motive power, 
certain terms, introduced to designate various forms under which it is mani- 
fested, were explained. Any piece of matter, or any group of bodies, how- 
ever connected, which either is in motion, or can get into motion, without 
external assistance, has what is called mechanical energy. The energy of 
motion may be called* either "dynamical energy," or "actual energy." The 
energy of the material system at rest, in virtue of which it can get into 
motion, is called " potential energy," or, generally, motive power possessed 
among different pieces of matter, in virtue of their relative positions, is called 
potential energy. To show the use of these terms, and explain the ideas of a 
store of energy^ and of conversions and transformations of energy, various 
illustrations were adduced. A stone at a height, or an elevated reservoir of 
"water, has potential energy. If the stone bo let fall, its potential energy is 
converted into actual energy during its descent, exists entirely as the actual 
energy of its own motion at the instant before it strikes, and is transformed 
into heat at the moment of coming to rest on the ground. If the water flow 
down by a gradual channel, its potential energy is gradually converted into 
heat by fluid friction, and the fluid becomes warmer by a degree Fahr. fbr 
every 773 feet of the descent. There is potential, and there is dynamical 
energy, between the earth and the sun. There is most potential energy and 
leost actual energy in July, when thoy are at their greatest distance asunder, 
and when their relative motion is slowest. There is least potential energy 
and most dynamical energy in January, when they are at their least distance, 
and when their relative motion is most rapid. The gain of dynamical energy 
from the one time to the other is equal to the loss of potential energy. 

Potential energy of gravitation is possessed by every two pieces of matter 
at a distance from one another; but there is also potential energy in the 
mutual action of contiguous particles in a spring when bent, or in an elastic 
cord when stretched. 

There is potential energy of electric force in any distribution of electricity, 
or among any group of electrified bodies. There is potential energy of mag- 
netic force between the different parts of a steel magnet, or between different 
steel magnets, or between a magnet and a body of any substance of either 
paramagnetic or diamagnetic inductive capacity. There is potential energy 
of chemical force between any two substances which have what is called 
aifinity for one another, — for instance, between fuel and oxygeYi, between 
fbod and oxygen, between zinc in a galvanic battery and oxygen. There is 
a potential- energy of chemical force among the different ingredients of gun- 
powder or gun cotton. There is potential energy of what may be called 
chemical force, among the particles of soft phosphorus, wliich is spent in the 
allotropic transformation into red phosphorus; and among the particles of 
prismatlcally crystallized sulphur, which is spent when the subst^mco assumes 
the octahedral crvntallization. 
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uiriVeulicmicnleombinftUontaka pliiM without ^neriitingiu i.>quivii.kDt 
uf brat, nil tliot is Doxesaiy a \o Tegjut tlie oliemiuaJ Riroo npentliii^ (ii Ui» 
oanililriHt.Inn, and take up its efTcct In same other Ibrm of energy than hoM. 
In B.BL>rii« ot ndmirablo reB«in:bi« on tlie Hgniuy ofeliMtriuit]' in traaglbmiA- 
tious uf ouu^yi* Joule ahoweil that Itis diemical combiiiatjan taking place 'at 
a gnlvanlo battery mnf he directed to produce a krgo, probably iu boow 
(brtue of battery an unlimited, proporUon of their hoat, not in the locnlily of 
combinution, but in u maloUic wire at any distouce from that iDcsJiCy ; or UiU 
they may bo direct^ not to generate that part of tlieir heat at all, ba^ 
ioiteod, to ruisD wcigbts, by means of a, rotating ongina driven by the oiimsnb 
Thus, if we allow ^c to coD:ibine with oxygen by tlie beautiful procew 
wliich OruTo ItaR given in liii battery, we find developed In a wire cannectinK 
tliB two pules tlje heat which would have appeared directij if tlie Kine In 
been burned in oxygon gas ; or, if we make the current drive a gsln 
eu^>u^, WQ have, in weights raised, an equivalent of potential energy firri 
pototiCiol energy between zinc and oxygen spent in tbe oc 

Tito Gconomic relations between the electrio and the thermodyni 
motbod of transformation from chemical aCBnity to availabla motive powar 
were iudicatud, hi accordance with tbe ]hnit«d capabihty of heat tt 
Ibnaed into potoutiat energy, wliicb the modiQcation of Camot's prinutple, 
prerioualy alludvd to, showa, and the unlimited pwlormanco of a 
engine In raiahig wi^igiita to the Ml equivalent of chomiuul forw used, K 
Joule lirta established. 

The transfumiatiun of motive power into ji^bt, which takes plica li 
work is spent in on oxtromely conc^nlrated generation of heat, wot n ' 
lo. It wae muatrated by the ignition of- platinum wire, by n 
electric current driven through it by tbo chemical forco between tiuo udd 
o.xy)^ in the gaivanio battorj'; luid by the ignition and vnlatilizalton of ft 
F<llver wire by nn electric current driven through It by tbe potential ei 
hiid up in a Ltyden battery, when eliarged by an electrical toachiiA. 
luuiinouB hcut generated iu the last mentioned caaa waa the oompkuiwa 



poww I 

..-nulpis, 
g"lvMto I 

d,wu|^H 

:H 



"Ob the Hut KvolTad by UsUlllo OondE 
tMttcry during ElecttolyHt."— /'AM 3lay., OototKir, IM 

"On ltlg£l«itrluIOclgliiurihuHi.'atof Clambiutlon 

"OnlheHeit BToltwldnrtog (lie Elpolrolytlsof Wi 
and Pfalluarliliull Bncls:; r>r Manchutor, 1B«, vol. vi[. 

"Oa the Cilariae Btbota uf MugnoKi-KlecCrinlty, and dd tbe Uaebanleal 
UbM.' oommaDinted to tbo DrilliOl JUaudalliin CCvk), AwjDit, 1S48, aod 
fMU Uug^ Ootslior. 1648. 



If ElwtdcKy, ud la tlu 01 

■n "—I'Mt Mae., Wtculi, IB 
," Proocedlngs af ttM L 
tS. BuiwndBer 



lU Illti 



mullyofva 



tslo Corn 



oortiln< 



la imuigremon [»."-/'*«. Xaff,,Tebnittr< I' 
•' un inn Bi0CD«]itiiu rgvere oi nwatrD-Mag retlini, Bteam, add llonei " ~ * 

SeorDib;.— PiW. Mag., Jnnu, ISM 
" Or Die IIcM dlwDgaged Iu Oliemlul CuniblnatluD."— AUJ. ifa0-> Jane, ISItt. 
"On dio EixiTioinlinl FrodUDtlDU uf McobDulMl Etted forCbemloal F 

J/^, Janiuiy. 183& 



NATUBAL PUILOSOPIIY. 187 

defieienoy of heat of friction in tho plate glass and rubber of the machine, 
which a perfect determination, and comparison with tho amount of work 
spent in turning the machine, would certainly have detected. 

The appUcation of mechanical principles to the mechanical actions of living 
creatures was pointed out. It appears certain, from the most careful physio- 
logical researches, that a hying animal has not the power of originating 
mecbanical energy ; and that all the work done by a living animal in the 
course of its life, and all the heat that has been emitted from it, together with 
the heat that would be obtained by burning the combustible matter which 
has been lost from its body during its life, and by burning its body after death, 
make up together an exact equivalent to the heat that would be obtained by 
burning as much food as it has used during its 'life, and an amount of Riel 
that would generate as much heat as its body if burned immediately after 
birth. 

On the other hand, the dynamical energy of luminiferous vibrations was 
referred to as the mechanical power allotted to plants (not mushrooms or 
funguses, wliich can grow in tho dark, are nourished by organic food like 
animals, and like animals absorb oxygon and exhale carbonic acid) to enable 
them to draw carbon from carbonic acid, and hydrogen from water. 

In conclusion, the sources available to man for the production of mechani- 
cal effect were examined and traced to the sun's heat and the rotation of the 
earth round its axis. 

Published speculations were referred to, by which it is shown to bo pos- 
sible that tho motions of the earth and of tho heavenly bodies, and tho heat of 
the sun, may aU be due to gravitation ; or, tliai the potential energy of gravita- 
iion may be in reality the tdtimate created antecedent of aU motion^ Jieat, and 
light di present existing in the universe. 

ON THE KOTATORY AI0VE:VIENTS OF THE CELESTIAL BODIES, 
AND THE SPIRAL FORMS OF NEBULA. 

At a recent meeting of the Astronomical Society, England, Mr. Nasmyth 
read a paper entitled, " Suggestions respecting the Origin of the Rotatory 
Movements of the Celestial Bodies, and the Spiral Forms of the Nebulae, as 
seen in Lord Rosse's Telescope." What first set me thinking on this sub- 
ject, was the endeavor to get at a reason wliy water in a basin acquires a 
rotatory motion when a portion of it is allowed to escape tlirough a hole in 
the bottom. Every well trained philosophical judgment is accustomed to 
observe illustrations of the most sublime phenomena of creation in tlio mo.4 
minute and familiar operations of the Creator's laws, one of the most cha- 
racteristic features of which consists in the absolute and wonderful integrity 
maintained in their action, whatsoever bo the range as to magnitude or dis- 
tance of the objects on which they operate. For instance, the minute particles 
of dew which whiten the ^ass blade in early mom are, in all probabihty, 
moulded into spheres by the identical law which gives to the mighty sun its 
globular form ! Lot us pass from the rotation of water in a basin, to the con- 
aderation of the particles of a nebulous mass just summoned into existence 
by the fiat of the Creator, — ^the law of gravitation co-existing. The first 
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momoDt of tho ejckiQncc nf each a iiabuliiUB muQ would be iuDUguralodi bif 
the eleotiou ofu centre of gravity, and, itistuutlj after, avorj parliule llirouj;k> 
out tlie entire mosH of mioLi neboltu would tend to and couvergu biwarda Ulot 
oentre of gravity', Let ua now coDBider wbat ,would bo the msult of. tUa- 
It BppeoTB to me that the inevitable uonaoquenca of tlie cunvt?r|{ctiDe of Ibe 
parlicles towards the centfe of iifravity of suoli a nebulous maas would aol 
only result iu tha tbrmation of a nucleus, but by reason of the pliy^cal jiotM- 
eibiUt}' Chat all tbe convorgiug parlidea eliould arrive at the (baua of co&yprf 
genco [□ directlooB peifecti; ladiol and diiiauilrically oppogile lo eaolt ottuc) 
bowevar alight the dogroe of deTlation ftom tlieubaoluhi diametrlcullf oppo(itO 
dlroetion in whloh the converging pnrtides ooiUeiice at tlie focus of uttrMllcg) 
a twisting notion would rosult, and rotation ensue, which, oaue uugsndand) 
be iU iotanaitj ever ao alight, from that instant furwaril the nuclaua would tOBt 
tinue to revolvt?, nnd oil tlio particles whidi its uttractiOu would cauta tS 
ODlinBoa with it, would do so in directions tangeuliol M its Burlikce, iwd &q( 
dlametxiOBll/ towards its OBntra. In due courao of Umo tlia cnlire of. (hi 
remainliig nebuloua moss would become affected witli roUtinn froni tlia aott 
ra^ly moving centre, and would ossumo whut appmrs to mo to ba thrir 
iDhan>nt nurtniU condition, namely, spirolity, tw Uie previuling diaractor of 
their alziictiire: and aa thoit is aclvaUy the aspect which may be aoid Ip 
dinraatdriZE! the m^ority of those marveUous ucbulo:, aa revealed to «i tV 
Lord Boffie'a mnguiflcont tcleacopo, I am strongly inpreascd with th« OOfe 
viotion tliat sucJi rooaons »a 1 have assigned have bean the Liauao of tliair 
Spiral fljipect and ammgemiMit And by following up the eaiaa tmtn of Mfr 
aoeing, it appears to me that we may catch a glimpse of tlio priniovai vwHi 
of the rotation of every body throughout the regions of gpaae, whether tlMf 
be aebulm, stars, double stars, or platietary systeina. The primary oatiw lOf 
rotation which I have endeavored to duscrlbe in the prccoding rvnutrln it 
essentially cosmical, end in the direct nnd ininicdiuta ofhpring of tho aotfw 
of gravitation nn matter in n ditlViied, nebulous, and, as suoli, highly mobile 
oonditioa. It will be obvious tliat in tlie case of a nebulous muss, wiwoa 
taatter ia uneqiinlly distribtitcd, that in such a case several au1>-centro(i of 
gravity would be eleut^d, that ia lo say, encb patch of nebulous matter W9UU 
have its own centre of gravity ; but these in theL* tarn subordinate to tiW 
of the commou centre of gravity nf tho whole ayatem, about whii'Ji alt KoA 
outlying parta would revolve. Kiu^i of the portions above alluded to woold 
elttier be ottreded by tlie tniporior mnss, and pass in towards it as a wifp tt 
ncbuloua ninttor, or else eslabliali perfect individual and diatinct rotaUon iriSh 
in itseh: and Hnally revolve about the grcnt common centre of gravity of.tin 
whole. Bearing this in mind, and rcl'crring to some of Uio llguroB of .1^ 
mnrvellous spiral uebulaa whicli Lord Roase'e telesuope has revciiled lo ul^ 
shall now bring theso suggeations to a conclusion. I luif e avoided expMA 
ing them Co tlie extent 1 feel tlie subject to be worthy and capable of; botj 
trust such aa I have oil^od will be sullicient to oonvcy a prctly olear Um 
of my views on this sublime suhjcct, which I trust may receive tha eonlil 
conaidornlioti its nature entitles It to. Let any one cnre!\illy rellwt Ob.I^ 
tvasmi why wntcr nssumcn a rotary motion when a (lorticn of it is permlltod 
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to escape from an aperture in the bottom of the circular vessel containing it ; 
if they will do so in the right spirit, I am fain to think they will arrive at the 
flame conclusion as the contemplation of this familiar phenomenon has brought 
me to. 

ON THE ROTATION OP THE MOON. 

One of the notable events connected with the progress of science during 
the pcist^ear has been a discussion which has prevailed in England respecting 
the question, " Does the moon revolve on her axis, or not ?" 

The question was first started by a London gentleman somewhat favorably 
known for his literary, though not for his scientific attainments, by a commu- 
nication in the London I^mes, in which he assumed the negative in defiance 
of all astronomers. He charged them with designating that a rotation which 
18 no rotation. The very fact which leads astronomers to impute to the moon 
a rotary movement, was adduced as a proof that she does not rotate. He 
argued thus : " If the moon turned at all on her axis, a little consideration 
will show that all her surface would be successively sho\\Ti to the earth, and 
that it is because she has no rotary motion at all, that one side only is seen 
by ua She performs precisely the same motion in relation to the earth, that 
a point on the tire of a wheel docs to the box or axle, or that the round end 
of the minute-hand of a watch does to the pivot in the centre. It is easy to 
oonstmct a small instrument similar to this, by fixing a ball on one end of a 
Strip of wood to represent the earth, and fastened by a pivot serving as its 
axis, and on the other end a smaller ball, also fastened by a pivot. If the 
strip of wood be turned round on its pivot at the end representing the earth, 
the small ball will exactly represent the moon, and will present the same face, 
thnragfa the whole of its revolution, to the large ball ; but if the small ball be 
made to rotate on its axis over so httle, it will immediately present a change 
of fiuse to the larger ball, and so would the moon to the earth." 

The charge was met by a great outburst of counter-ridicule and indignation. 
A gentleman, who was an astronomer and a wag at the same time, said, 
" I beg to inform him that I live in the moon, and that as I walk round the 
earth in order to keep my weather-eye open, so as continually to have it in 
Tiew, I am obliged to perform a rotation on my axis once a month. I tried 
tiie other plan long ago, by always keeping my face to the north as I made 
my rounds ; but then I turned in succession my face, my left side, my back, 
and my right side to the earth. I soon, however, got a ' round robin' from the 
earth, requesting me to go upon the old plan ; so I gave up the experiment." 
Another advised the accuser thus : '•' Let him walk round a circular table, 
with his face always turned towards its centre, and by observing that the 
olijects which originally appeared on his right, will appear, on the completion 
of one half of his perambulations, to be on his left, he will probably be able to 
convince liimself that lie has been turning round a vertical axis." 

BHt as the accuser refused to be beaten down by ridicule, numerous prac- 
tical illustrations were suggested to his attention; some of which may be 
oseBilly transcribed. 

1. " Suppose that a mariner's compass is fixed on the edge of a wheel 
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plFiced in a horizoDtHl position, and made to revolro about its KXis, In this 
n»ea tlio noedle of the ctimpnes will ulwajB point in tils Bntno dii'wtton: — 
namel)', towards llio north, aod the indai card that ia flxad to it will be 
carriod round by the motion of the whoffl without any rotation about Its own 
axis. But tlliB la a very diabrent motion Itom llilil of Uib moon ; Hiid, in fiwt^ 
if tho moon moved round the earth in a manner aiinilar to tiiot juat described, 
all the parts of ita aurfhce would be in Bucceesloa vi«il:>lii from the latter." 

3. " Take a commoti oompasa, and place it at the extremity of one of tlis 
arms of a, taroBtile. When the tumstilo has gone half round, loolc U the 
cornpnaa, end you will Qnd that the nortbom end of the needle points to tiie 
«outh of the card. Sy the time the turnstile has got all the way round, tha 
needle will ti^in, as at first, point to the north of the card. Now, here it la 
very plain that either tho noedlo haa moved on ita axis round the card, nrthe 
card has perfhrraed a revolution on that whioh la tho mmmou iixia of itself 
and the needle ; the eyo wUI inform us that the tbrmer is not the case, and 
therefore that the latter must he." 

8. " TiUte a cup and ball, and marking the latter bC four opposite points 
with the letters H., S., &, and W., cony it, suspended by its string, muntl the 
flame of a candle. Tou will And that if N, bo kept always to the north, flta 
ball consequently remaining without axial motion, the light will lUl fn mo- 
ceaaion on W., &, and E,, until it reaohee N. again. But if yon wish N, to 
be always illuminated, you must turn it oontlnually towardi the tjome; in K 
dohig, yon will cause on axial rotation of the ball upon its string at cash 
revolation which it perlbrms round the candle." 

4. " A. body is said to have no rotary motion when any line drawn ta It 
cantlQualiy points in the same direction in space. If the moon had no rala- 
Ijou, a line drawn from her centre to any point on her surfhca woold oofi- 
lanually poiut towards tho some place in tho heavens — that Is, towarda the 
SMtiB Qzed star, A body, on the other hand, is auid to have a rotary motion 
About an iixia, when Bay lioe drawn through that axis and at right anglet to 
It gradually turns round, so as to pomt suceessivsly to all points of tho 
heavens lying in a great chyJe." 

B. "Take udisc of tin (br the moon, hollowed a little on one aide to tnsk* 
ft balnnce easily on a strong needle stuck point upwards near the end of 
» bar of wood revolving horiKontally. Tou can hold the dlic with yonr 
flngor while you turn the bar, ao na to keep some mark upon tlie diso Ifaidtij 
the axis on which tho bar turtui, and let it go just befbre you stop the notion 
of the bar. In the oonvoraa experiment you have only to turn the bar, 
leaving the disc alone; and then it wil> not revolve (eieopt in its orbit), but 
will present all ila circumference In aucoostion to the axis of the bar — thm 
showing that an additional force was nccc^nory to make the moon turn od fin 
axis, besides tumiog round the earth." 

At the last meeting of the British Association, the subject was brou^t up 
by Dr. 'Wliewelli who presented the (bllowing paper : — 

The moon's motion may be described, in one way among others, by Baying 
that in canh month she revolvn) about the earth nearly ia one plimo, tll»ing| 
aJwv" tlic Hune boo to. the earth. Bui a body rigidly tkatcnod m •> i*^ 
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imdhis which revolved about the earth nearly in one plane, would during 
tbiit revolution turn always the same plane to the earth. Now, would such 
A body be described as revolving upon its axis during such a revolution ? 
By many persons ii would not be so described. But the moon is described 
by astronomers as revolving about her axis in the course of every month. 
What are the reasons for such a description ? The reasons are briefly these : 
— ^1. The moon is not fastened to the earth rigidly, nor fastened at all. 2. 
The moon being thus detached, the reference of the moon to the earth as a 
centre of revolution is arbitrary. 3. The other celestial bodies which revolve 
about centres also revolve about their axes, and the rule regarding them 
as not revolving about their axes when they turn always the same face to the 
centre, would produce confusion : it would, for instance, compel me to say 
that the earth revolves upon her axis 365^ times in a year, whereas with 
r^ard to the fixed stars she revolves 366^ times. Also, when a body 
revolves about a centre turning always the same face to the centre, then is 
mechanical force required to make it so turn ; but no mechanical force is 
required to make it remain parallel to itself while it revolves round a centre. 
1. The moon is not fastened to the earth rigidly, as the ancients supposed 
when they invented the crystalline spheres as the mechanism by which the 
heavenly bodies revolve, and by which they are connected with one another j 
and as the body representing the moon is fastened to the body representing 
the earth in machines made by man. The moon in nature is entirely detached 
from the sun, and the fact of her turning the same face to the earth does not 
at all form the machinery of her monthly revolution. Hence it is ascribed to 
a separate motion, her monthly revolution on her axis. 2. The reference of 
the moon to the earth is arbitrary. The moon revolves about the earth, but 
■be revolves about the sun also. She revolves about the sun more than about 
the earth ; for when she is between the sun and the earth, her face is concave 
to the sun and convex to the earth's orbit. There are, in some respects, 
stroinger reasons for regarding her as fastened to the sun than as fastened to 
the earth. But in truth she is not fastened at all ; and the simplest way is to 
regard her as quite detached, and to consider her motion by which she turns 
ber ihce diflferent ways as quite separate from the motion by which she 
revolves about any centre. 3. The other celestial bodies also revolve about 
their axes, and especially the earth. All persons agree in thus expressing the 
fact in the case of the earth ; and as there are 365 days in the year, the 
earth revolves 365 times on her axis with reference to the sun. By doing 
this she revolves 366 times on her axis with reference to the fixed stars. 



ON THE DISCOVERY, COXSTRUCTION, AJO) EXPLANATION OF THE 

GYROSCOPE. 

Dtiring the past year no little discussion has been occasioned by the re-ap- 
pearance before the public of an old but beautiful mechanical toy, to which 
the name Gyroscope has been generidly applied. As the principles involved in 
tfie motions of this arrangement have been the theme of much discussion, we 
preaont the following: articles as containing the essence of all that has been 
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pu1>lislii3d of TDJue on the sabjoct. We would bIbo Bay, that the njechBaioU 
UTaQgemeat referred to ia not of recent ari^;iii, but has been known Hit niany 
years. Those intoreated in the subject would do well to exumino tho artiolaa 
published in the AnmiaJ of Sd. Dis. for 18C5, pp. ]7B-18q. 

The following la aa Bbstroct of a pRpor recently rood before the Ameriinn ' 
Academy, by ProC LoToring: — 

"3hice the lime of Foucault'a celebrated experiment for illustrating th« 
rotation of the earth by the stability of the plane of oedllatioo, moreaaed 
attention boa been given to the Uiw of inerlia na dotorminiiig the stabiU^ of 
planu of motion. The plajies of rotalian conform to this general rule of ata- 
bility. Astronomy funiisbea the only examples of perfect ft'oo rotating 
kodiee: and astronomy, here, as elsewbere, must be Invoked, n-henevor it St 
required to give lui exaet experimental illuBtrotion of the Aindamontal Ijnn 
of mechanics, Artiflcial cxperimenta realize but imperfectly thla peribol 
fl^edom of the epitming Mrth and other planets. Boadee the top and tlu 
dtvihm-tvio-slieks, in whioli ' philosophy in sport ' liaa been made ' aclenee In ■ 
earnest,' there ore Bohnenbergor's less ItuniUa)' apparatus, first deacribtd 1B' 
181T,* Biid Johnston's liotascope.^ The necosaity boa recently been atum 
of adiUng to the dettcriptloti of tbo Ibrmor the new condilion of placing Uw 
axis of the apparatus parallel to the earth's axis to avoid the diBturtumoa of 
the earth's rotation, and the new appUcatien ai the instnunent, when othos 
wise placed, to detecting this rotatlon.| 

"In 18BS, Pllickor puhhshed an account of Fessel's apparatus Ibr oxperi- 
mentaontbela(rBarrotation;g and, In 1864, Mageos presented to theptoblia 
an Bccouat of hio Folytr^, alao designed fur elmiloj' Illustrations.! 

"FlQoker preludes hia description of the Fesael muchlne with some remuita, 
on Poisson'E mathematical investigations on tlio subject of rotations,^ 
and alludcfl to Poinset'a successftU attempt to make the moLlone generaUj 
bidden under the veil of mathematical anaiysia more seiiaible lu tbo 1iub0- 
nation and the eye,** Poinset thinks that, if many new trullts ore mntltoed 
in analysis, they are hurled in it for all but a few gifted minds, 'Thus oor 
true method is but this happy mixture of analysis and synthesis, where c*l* 
culaUon Is employed only as on instrument, a precious Instrument, and De<M»- 
sory without douht, because it assures and facilitates our progress ; but wbioli 
baa of itself no peouliar virtue ; which does not direct the niiud, but wbkh 
the toiod must direct like any other instrumenL' 

" The origin of Feasd'a machine was as follows : About I8Q1 this skUM 
ortlst of Cologne, who a ffew yca« before had distinguished himself by iila bewv 
WW Wtaietnachim, particularly adapted for illuslmting the meelianionl Uws of 
light, vns examinhig the wheel of a model steam engine, and observed Uia^ 
while rolling it on his band, the horiitonta] axis did not require to bu Bujqxxtad 
at both ends, while there was a tendency iu the uxia to move 
plane. Fessel's practical skill, aided by the suggestians of the 

• ADO, Ollbut. LX, p, U, i BUIImui^ Jotinuil, XXL p. m 

t Ann, Pore., XG, pp, 850, iSl. | Abn. P«gg.. XC. p, IT*, 

I Ann, Pogg., XOL p, MB. 1 J.mrn. do Polytopfin. Eoola, XTI. 
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otat Plitoker, resulted in the construction of the apparatus, which during the 
pMt year has excited much attention and discovery, being regarded by many 
M an entirely new and inexplicable contrivance. 

" Upon a heavy base, stands a hollow brass column, supporting a steel pin, 
tenninating at the end in a point. At right angles to this pin are fastened 
metallic arms. On one of these arms, and at the distance of two mches from 
the pin, is fisustened a vertical ring. Inside of this ring is placed a metallic disc^ 
loaded at the edge, and which turns, independently of the ring, upon an axis. 
Ibe motkai'is oonmiunicated by a thread woimd upon the axis of the disa 
The metallic arms contain a hinge, working on a horizontal point, which allows 
the zing containing the disc to move in its own plane. This motion can, how- 
erer, be prevented by a revolving slide underneath. In some experiments the 
dide 18 placed so as to prevent the motion on the hinge, and the arms are 
Imlanfftil upon a fixed and pointed rod which is pushed into the brass column. 
Jgor this purpose there is a little cap and a counterpoise which slides on the 
opposite arm to balance the disc. The top has less friction than Bohnenber- 
ger'a or Fesael's apparatus.. Also in Fessel's machine the disturbing force is 
the whole weight of the disc and ring, and not, as in Bohnenberger's machine^ 
amply an access of weight on one side of the rotating body. Hence the pre- 
oeaEnon is more rapid in the first than in the last. 

" If the disc is not rotating, it naturally drops down upon the hinge from its 
own weight 

" But when the disc is made to rotate rapidly by means of the thread, and 
then left firee, it seems indifferent to gravity, and, instead of dropping, it begms 
to revolve about the vertical axis. So that the axis of the disc acquires a mo- 
tion similar to the Precession of the Equinoxes in Astronomy. The motion of 
revolntion is opposite in direction to the rotation of the disc. When one of 
these motions is the greatest, the other is the least. If the motion of revdu- 
tioii is increased artificially, the disc appears lighter. If this motion is retarded, 
the disc appears heavier. Eeciprocally, if the gravity of the disc is artificially 
JBoreased, Hie motion of revolution is greater. If the gravity of the disc is 
artifioially diminished, the motion of revolution is less. This variation in the 
gr a v ity of the disc is easily effected upon an iron disc by means of a magnet. 
If the action of gravity is prevented by the shde which confines the hinge, there 
Is no motion round the horizontal axis. 

" The following popular explanation is given of these peculiarities of mo- 
tion.* Place the disc in a vertical plane and make it rotate. The tangential 
motion of each particle has a horizontal and vertical component. As soon as 
the disc begins firom its weight to incline from its original vertical position, 
the horizontal components still remain parallel to the new position, but 
the vertical components do not. If the upright edge of the disc nearest 
to the eye is ascending, this edge is pushed to the left and the opposite 
edge to the right These two forces, resulting out of the deviation of the ori- 
ginal vortical components from parallelism with the disc, act as through a bent 
lever to torn the whole disc round a vertical axis in a direction opposite to its 

* Ann Pogg., XC. p. 84a 
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rotatkio. nOa Mm be ihown aiperimentolly by pregaing with the flngtoB upon 
tliDna two ports of tlio edge, Ai noon at Iha motion round tlie vertical nxtt 
begins, tlie iKiriumtftl ounipoDentB of tbo originiU rotation no lougor rob^ 
tbNT pnmllelism witli the disc But the tendency to prascrve tbU pnralleliam, 
in other wordo, tlie tendeucy of the diBo to preserve uooUoDged iu plaoe oT 
rolBlioa, generatoB forom which act on the top of tho wheel to the left nod on 
the bottom of the wheel to tile right These TorceB, acting by loverogo, tend to 
lift tho wheel, m may bo aeon by prMsing in the sume way with tho flngeta. 
Wlea liictiou ia excluded, tliis uplifting foroo is lui oxftct bnJftnce of gravity, 
and tbe wheel neither rUoa nor fUla, 

"The resiiltB of these experimentB ore remnrk&hle, as allowing bow dlSbit^ 
entlj gTQvity sets upon u body at rest und upon the aame body in moHon. 
When it acta upon a body at real, it tends to givo it a motion round a hori- 
zontal axifl, but not about a vortical asis. When a body U rotating in a ver- 
tical plane, gravity tonda to ^vo it do deaconding motion round a horixonbd 
axia, but simply to turn it upon a vertical line. Tlua apparent mechanlod 
paradox ia beautifblly illuetrated in tho Procpsalon of the Equinoxes. Thedis- 
tuitdng InflueuDO of the atiQ and moon, which reproaent tho gravity to be oon- 
«dorod in this astronomioal example, would make tho equator drop down Into 
coincidence with the ccllptl^ if tiie earth were not Epinnlng on ile axis, ud 
would moke tlio preceBsion an unknown phonomenoo. But tlie luuue forces, 
acting upon the rotating earth, move tbe line of equinoxes bat^waid, 
and leave tho obliquity OBsentially unchanged. It Ibllowa, fTom tho eixperi- 
mental illuatrntion, aa weU asIhimthemathematicaJ theory, thU, iftliediatort*- 
lug fbroea were greater, Uio procesflion would ho greater ; and If the ourtli'a rota- 
ttoQ were duninished, calerii paribue, tiie preoeasion would be incroaaed. 

a. The Pvlt/tTop of Hagnua counts of two rotating vertical discs, arreoged 
npontuiaxleaa tiie two wheels of a carriage. TheBediBcacanbeaetinmoUoii 
by oorda wound upon tbo hub of each diac, the tree ends of tho oorda b^ing 
sttachod to tlie same handlo. The axle which carries the discs is movable tX 
Ita centre around a vertical and alao a horizontal axia, but either of these mo- 
tiona can bo prevented at pleasure. If both discs aro made to rotate Id tlie 
soma direction, or if only one disc rotates, it ta not ea«y to turn the wholeappa- 
ratua on its horixontaJ axis. But if the machine la prevented fhim moring 
round a vertical axis, there is no diffluulty in i^sturbiag it around its lioriMtl- 
talaxia. 

"Thus it appears in this experiment, as well aa in those mode with tlie 
Bohnonberger and Fcssel macliinea, that a force aethig upon a free body II 
prevented Itom producing motion in its ovm UrtcUon by the conical motion 
which exiata around a rectangular axis. The same oxporimenta con ba BUUll 
with the BolinoDberger apparatus, by holding or releaslngtbe middle ring, tn 
ueohanlcs, a body liaa lost its stability of rotation when it has lost its freudom ; 
and the moat complete stability is cousiatent witli perfect (Veeiiom. Aatn>> 
Domy hangs up fur ever in tho sky a splendid tliuatratlon ofthisprinclplB. It 
C^DOt be that a leas noble law prevail in the kingdom of mind than in thitjcd 
matter, When the two disca are made lo rotate in opposite directions w ~ 
earas velocity, there la no stability, even when tbe nppanitiis ii 
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the tendency of the two rotations when combined with a foreign disturbance 
bang to produce equal and opposite conical motions, the result is ihe same 
want of stability as if there was no conical motion in either direction." 

Proceedings of the American Academy, — ^In a paper read before the American 
Aaaociatioii Meeting, at Albany, by Prof W. B. Rogers, on the above subject, 
fbB fidkwing passage occurs: 

" It always affords a sort of intellectual surprise to perceive for the first time 
tfae application of some simple and £uniliar mechanical principle to the grand 
phenomena of astronomy ; to see that it is but one and the same set of laws 
which govern the motions of matter on earth and in the most distant regions 
of the heavens; to perceive a celestial phenomenon, vast in its relations both 
to time and space, and complex in its conditions, identified as to its mechani- 
cal caoBe^ with the rotary movement of a litUe apparatus on the table before 



A miter in the New York IHbime also discusses the principles involved 
in tito Gyroscope as follows : — 

** There seems to be an inverse relation between the two motions. As the 
npimung motion (corresponding to the diurnal motion of a planet around its 
own axis) gradually dies away, the travelling motion (corresponding to the 
annual revolution around the sun) increases in velocity; but at first, when 
whirling at a very rapid rate, tiie mass travels around the support only about 
oooe in ten or fifteen seconds — ^too slowly for the ' centrifugal force' due to . 
ihat (the annual) motion to be of any practical weight The centrifugal force 
oCthe particles, due to their very rapid motion around the axis or shaft of the 
wheel, is of course immensely great, .but as it acts equally in all directions, up, 
down, and laterally, it is dif&cult to see by what authority the weight is 
duninished in the least thereby; and the evident absence of any very deep- 
laid humbug in a toy which any one may purchase for a dollar or two and 
operate lor himself has seriously excited the curiosity of thousands of earnest 
pndtical men, and some space has been devoted to it in scientific and tech- 
nical journals, without seeming to touch the root of the phenomenon. It has 
been suggested by some that the intense rapid revolution might act on the 
air in some way to resist the attraction of the earth ; or again, that sufficient 
deotridty might be evolved to aid in this efiect ; while some have such weak 
and oonfused ideas on all subjects that the simple words ' central forces' or 
' planetary motion' 'are considered very satisfactory and full explanations. 

"It will be found on trial that the experiment will succeed equally well in a 
vacuum, and what is still more interesting, if possible, the absolute weight of 
the whole is not affected in the least by the anomalous condition described. 
Whatever the position of the axis, as it himis gaily around with one end rest- 
ing on nothing, the other extremity will be found always to puU on the string 
or to press on the stand with precisely the weight due to the whole. Thia 
removes all apprehensions that nature's laws are about to collapse or decay, 
and serves to take us a step nearer to an explanation of the secret. 

"Every particle in a whirling mass tends to puU firom the centre with con- 
querable force. This, which is termed the centrifugal force of the particles, 
altbough it does not contribute one lota to diminish its weight, tends veiy 
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powerfuUj to prevent it8 change ot piano. A wheel bo BituEtad does not 
Mio round loose,' but every poHion ol'ila rini is verj strongly pulled direotiy 
fhjin tlio oontra, the effect of all whteh is to liolditvery stifEy, The 'inertly' 
which tondB to prevent the uhiiage of posilioo of imj maea, is iiiorciised ten, 
or perhaps one hundred Ibid when the mass is set in yiolent rotation. Thfl 
■wrontU in Ihe phiy of 'Gmcos' in aont whirling iu its flight, to diminish tfas 
ciianoes of its turning itself into an odgewiae positioa ; and the oljstinacy with 
which a maaa holds its rol&tivo position whoa very rapidlj rotated, is avBilAd 
of in the rlQe to keep tho conical boll point fliremost. Tbo Mini£ ball Is Is 
form liko a ha; stock or sugar loaf| and the riSo is grooved so as to twiat or * 
sorow tiio hall around at tho rate of one complete revolution lu every three 
or ftnir fbot of its path. In pitching quoita or pennios tlie same prindple is to 
ft oertaJn extent availed oi; to steady tho projectile in its flight tlirough the 
ur ; freely suspended within rings like e. mariner's compass, a whirling nutss 
will esMbit a stroDg desire to revolve constantly in the SHme piano, and thus 
to keep ila axis always in the same poaltion. Ii; however, such a mass be 
[brdbly acted on by some exterior agency, and compelled to chongo its plane, 
as it| for example, one extremity of the axis be puUed to one aide, the moss 
docs not tend either b) remain quiotly where It is lolt, nor to resume its first 
position, but leaps suddenly towards a new posiUon at right angles to both 
these. Tiie immediate cause of this unexpected result is somewhat dificutt of 
popoinr explanatioD, but the Gict exists, and from it direotly results oil the 
peouliaritioB in the toy under notice. 

" The effort of tlie unsupported ond of the shad to M to the cwtU Indooe* 
B horizontal twisting of the axial line, wlucli, as ono end is conhned by ths 
support, results in a revolution of tlie whole mass around that point. Aa tbs 
tendency to fall ia continuous, so the tendency to revolve is of tho some ooa- 
stuit character, and lliis revolution, by continually clianglng the plane Is ■ 
horizontal direction, goneratea anot^r twislJng effort^ tending to elevate ou 
end and depress tho other. It uhanoea that the end depressed by tliis forot Ei 
(he supported one, wlule the other is correspondingly lightened, and so Icng 
as the motion is suffldently rapid to moke this twisting Ibrce equal to Uw 
whole weight to be supported, it will sitstahi itself apparently on nothing, to 
the greet dehght of juveniles, and the prolbund amazement of graver tiiinken. 
The slow travelling motion of the whole around its support is vitnUy essential 
to its operaUoQ, and it immediately t^playx its ordinary weight at both oxlm- 
mities whenever this revolution is stopped. This motion is, in short, the oflbet 
of its tendency to Gdl, and the cause of its tendency to clhnb upon its snppoi^ 
so that tlie motions and forces described mutuully cause and sustain eadi 
other, and preserve of thcmselvos their proper relations and intensities. 

"The same principles are, to somo degree, oallod into action In tho spinning 
of a top, although the result is less remarkable and more famiUor. Tho b^ 
g^ns its steady equlUbriuui by clianging its linse in dimlnislilug circle^ but 
is meanwhile preserved from fhlling unmediatcly over by tho agency flnt 
siUuded to, Ce. the great fbrce vrith wluch it resists any change of phma. 
If the Ibot of a top aocidentaJly drops Into a depression which retains it, tb^ 
mass does not fall, hut gyrates rapidly around at an inchiiatiun which dtetf— 
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iddiee until it retuoa a perpeDdicular position. Wben tkna cousli^ned, the 
•etkm of the top somewtiat resembles the to; under notice, except in its dia- 
ptnUkm gradnally to right itself wMcli proceeds from its being already in a 
pceition nearly perpendicular. . It vnH be found on carefully experimenting 
with the new toy, that it Hualnina itself quietly only when started at or near 
• lerel poaifoin If inclined upwards it acts IDce a top, and r^bts itself very 
padnally up until in some cases it loses its hold on the support, and tailing 
qMO the table, oommeneeB a seriea of cuTiamgyrationa &r more Tigorouflthan 
itwith drawii^-room etiquette." 
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hjbwton's kings." 



U. CarrSre has shown to the French Academy that Newton's rings may be 
iqsodnced by letting &I1 on water a drop of a solution (^ bitumen of Judea, 
with benzoin and naphtba. It is a curious optical experiment, and the more 
to, as tlie pi"" may be taken off the Buriace of the water on a sheet of paper, 
nd kept^ when dry, tbr permanent observation. 

. SPY-GLASS. 
The above is the name given to an 
ingenious contrivance by its inventor, 
Ur. I. Porro, a retired officer of the 
Fiedmontose military en^eers. We 
condense the following description bora 
the Paris IBaslToiiaa : — 

The improvement consiats in so ar- 
ranging a seriea of priamatic lenses that 
the larger portion of the spy-glaas may 
be placed in a vertical case ; aa, Ibr 
the head of a cane. Con- 
L holding, travellii^, and 
jpace is thus secured, while 
if the spy-gtaas is, in some 
respects, improved. 

A short instrument, like that shown 
in %. 3, when held in the hMid, is less 
liable to osdllation, and enables the 
observer t« point it correctly and steady, 
and to measure by means of an ocular 
V the distance to a given point, whenever the absolute size of the 
bo47 obHerred is known, and fice vend; it is dso very convenient for trans- 
SortMtitni, roaking a pocket instrument without the usual sliding tubes, 
'^rtil^ prevent a coneot centring of the lenses. 

nds spf-glasB consists of an objective rectangular prism, flg. 1, ground in 
'ftlM shape of a lens on one of its catheti, and throwing back below, by 
<xi its hypothenuae, the horizontal rays from the exterior Ixyly 
Thwe rays meet a second rectangular priazn, where, by the last 




example, ii 



1 power ol 



, tlF 8CIENTIFI0 mBCOVEBY. 




TCflecMon, thej ua thrown on tho ocular or antorior cathetos^ sIbo >h^ed 
lika a lana. Tbs dlstonco between the objective glass and (ho eya ta conse- 
quently but tho thickness of a prism (hardly two Inohea), tho reul length of 
tlio apparatus becomos Torticol, is tiiildon iiisido tho honiilu, whidi nllbrda tho 
observer a moans to liold it in a atoody position. The arrows indicate the 
direction in which the rays of light are rellcoted. Tho oxtOTlor elmpo, &g. 9, 
ii Tery bandy, not liable to get out of order, end tlio wlialo ia quito portable, 
and the instrumcot vory poworftiL A ia the oyeglass. B thuiob screw Ihr 
rt^nOnB tho focus. Tho greatest difficulty tlie inventor hud to contend 
ogdlnat WHS to obtain perfect ncliromatism ; in this, wo oro tolii, ba bss 
ibrtunstely succoodod perfectly; his inatrumonta oro as free bom colored 
spectra and aberration as the moat perfect spy-glsaaes coiislructod in tbo 
ordinary nmnnor, A small micrometor ia also adapted for tho puipoae of 
compoting diatuncos. 

CUHIOUS USE OF TUB MICBOBCOl-K. 
Becently, on one of tliu Prasaian mllroads, a bsxrel which should bare caa- 
tabed sUver coin, was Ibund, qn Rrrivnl at ita dostlnatlon, to Iibto beta 
emptied of ita procioiia contonti^ and roflllod with sand. On rrofussor fihrsn- 
bofg, of Berlin, being conaulled on tlie subject, ho sent for aaniploa of sand 
fblin all the stationa along tho different IbuH of railway that llie «|>oolii |ud 
dby menni ofbia microscope, Identified thostatum fhiiu wluch.!^ 
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interpolated saad must have been taken. The station once fixed upon, it 
was not difficult to Mt upon the culprit in the small number of employ^ on 
doty there. 

INVESTIGATIONS RELATIVE TO THE STEREOSCOPE. 

Motion in Stereoscopic Portraits. — M. Lugeol, in making the stereoscopic 
portrait of one of his Mends, had the idea of taking the two images or proo& 
one after the other, and making his Mend each time look upon a different 
object Thus, during the first sitting, he looked at the glass of the camera 
obecura, and during the second to the right at an object fixed nearly at an 
angle of 45 deg. These two images being placed in tiie stereoscope, let the 
observer stand opposite a window, and, without ceasing to look at the por- 
trait, turn himself to the left or right, he will see the eyes of the portrait follow 
him as if they were animated. More than this has been effected by an adap- 
tation of Sir David Brewster's natural magic toy, whose figures drawn on a 
circle are moved quickly round, so that three or four of them catch our eye at 
a particular angle, at ahnost the same instant, or rather at imperceptible 
intervals, the effect of motion is given to the limbs of the stereoscopic portrait 

On various FTienomena of Befraction through Semi-Lenses produdtig Ano- 
malies in {he JUusion of Stereoscopic Images. — ^A paper was presented at the 
last meeting of the British Association by Mr. Claudet, the well known pho- 
tographist, having for its object to explain the cause of the illusion of cur- 
▼atore given to pictures representing flat surfaces, when they are ex- 
amined in the refracting or semi-lenticular stereoscope. The author showed 
that all vertical hues seen through prisms or semi-lenses are bent, present- 
ing tlidr concave side to the thin edge of the prism, and as the two photo- 
gn^ido pictures are bent in the same manner, the inevitable result of their 
ooalesoence in the stereoscope is a concave surface. The only means to 
avoid this defect is to employ the centre of the lenses to examine the two 
pictures; but as the centre does not retract laterally the two images, their 
coincidence cannot take place without placing the optical axis m such a posi- 
tkm tiiat they are nearly parallel, as if we were looking at the moon, or a 
▼eiy fiir object This is an operation not very easy at the first attempt, but 
which a little practice will teach us to perform. Persons capable of using 
sndi a stereoscope will seo the pictures more perfect, and all objects in their 
natural shape. Mr. Claudet presented to the meeting a stereoscope made on 
tiiis principle, and many of the members present could see perfectly well with 
it The author explained the cause of a defect whidi is very often noticed in 
examining stereoscopic pictures, viz. that the subject seems in some cases to 
oome out of the openings of the mountings, and in some others to recede from 
behind — this last effect being more favorable and more artistic. Mr. Claudet 
recommended photographers when mounting their pictures to take care that 
tbe openings, should have their correspondent vertical sides less distant than 
•ny two oorreapondent points of the first plane of the pictures, which could 
be easQy done by means of a pair of compasses, measuring those respective 
dlrta&oes. Mr. Claudet illustrated the phenomenon of vertical lines, by bent 
ftiama forming by coalescence concave surfaces. He stated that if holding in 
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eacb bond one prism, tlie two prismB Imving their thin edges towards each cpthor, 
we look at ttie window ttom the oppoBite end of tho room, we aee Qrst two 
windows wltb their vertical lines bout in contrarj directioas; but bf indloiiig 
gnwluallj- the opticai ftxoe, wa can conTei^e them until the two images oOn- 
lesoe, and wo nee oulj one window: na soon oa Clioj coincide the lateral 
ourvnture of thn vortioid linea ceiwea, and tbsy are bent projectively ftom back 
to fVont: wo iiavo then the illoaioa of a window concave towarda the rootn, 
such SB it would appear reflected by a. concave mirror. 

ON THE TRAMSillBSION OF THE ACTIVE KAYS OF UGHT THHOUGIl 
THK EYE, AXD THEIR RELATION TO THB YKUXJW SPOT OF THE 
RETINA, 

The foUowing ia ao abstract of a paper, communicated to tlie Edinljurgli 
Philosophical Journal, on the above subject, by Dr. Wilson. HartmoJin, ob 
long ago na 1840, stated, that Uic oyo arresta the cliemieaJ radiations whkli 
accompany tho more refrangible rays of light. Dr. Wilson not being wholly 
BatisSed with thig statement, determined to re-examine the whole subject, 
and to test coacluaivoly tho question, whether the eye can Irananiit the 
chemical ra;a of light. An ox ejc was prep[ired by cutting away Uiq 
scHerotlc coat, until the choroid came into view ; a circular aperture of oae- 
eigbtli of an inch in diojneter was tlien mado through the membranes and 
the retina, which laid bare tho vitreous humor at a point opposite to Utst 
where the light enters. The eye wob then supported In tlie In^ss mountiiiga 
of e photographic lona, resting at the poatfirior end on a ring of cork, whioh 
fitted tightly into the tube, and retained in [tout by a diapliragm, so u to 
permit tho cornea to protrude. From the arrangement of tbo Bttibgs no 
lighti except that which passed tlirough the eye, could enter Uirough tha 
camera. A collodion glass plate being placed in the box and the camera 
bebig properly directed, en image was developed after b,n exposure of fifteen 
seoooda. Other experiments subsequently made under a variety of cotuli- 
fions, fluoli as would neem to obvinte every objeotion, give similar restilt* ; 
and from Ihceo it appears oertain, that tbu chemical or active rays of light are 
not arrested in tlioir passage ncroBS tlio chamber of the eye. 

An important question to bo next considered is, what change do the 
netinie rays undergo when they fall upon that particular portion of tha 
human retina which onntotnlsts distinguigh as liie " yellow spot." Thto 
" spot," abnost poooliar to man, proaenta a diameter of ^^ of an inch, and 
oooupieB the bottom of the eye, in the exact axis of its tranaparcnt humoca. 
It is more transparent than tbo rest of the retlnn, and lias long boon reoop- 
nisod as the aeat of the most perfect vision in the eye of man. Now thh 
colored medium of tlie eye must produce a certain effect on tho hghl which 
reaches it, and on the actinia rays which traverse iL Prof. Good^ hM 
shown, that it is not merely the case tliat light traverses tlio retina to the 
choroid, and is then reflected so as to return through tho retina, but It is only 
the rays thus returned which produce a luminous sensation. Tlie ligli^ 
tlierofore, which traversea the yellow spot, and is then reflected forwarda 
on the choroidal extremities of tho optioolly sensiflc conaliiuoois of tho 
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retina, must be deprived, to a greater or less extent, of its actinic rays (by 
paasiiig through the yellow spot) before it determines a luminous sensation, 
unlees the portion of the retina under consideration differs &om all other trans- 
parent media known to us, in not arresting the chemical r&ya. If it be not in 
this respect exceptionable, then the theory of perfect human vision may be 
siiiiplified by the exclusion from consideration of the actinic rays ; and one 
use of the yellow spot, for which it has hitherto baffled physiologists to find a 
use, may be to extinguish these radiations. It may be further remarked, in 
reference to the absorption of the actinic rays by the yellow spot, that the 
yiews of those who have described visual impressions on the retina as phe- 
noiiiana of the same kind as^photographic impressions on chemically prepared 
sor&ces must fall to the ground, if the actinic rays of light are stopped before 
readiing the optically sensific constituents of the retina. The similar opinion, 
also^ that " spectral vision" and other abnormal peculiarities of sight, are 
l^iesiomena of the same kind as the development (as it is technically called) 
of latent photographic images, must, for the reason mentioned, be abandoned. 
It wiQ still of course be competent to compare normal and abnormal vision 
with photographic effects, as phenomena displaying analogy, though not 
affinity. 

One other relation of the retina to light may be referred to. If only these 
rays which are reflected from the choroid produce by their impact on the 
retiDa tiie objective perception of light, and if the depth of tmt of the yellow 
q)Ot be considerable and its color at once homogeneous, then perfect vision 
mi2st be exercised by yellow, and not by white light. But if this be the case 
we should be unconscious of red and blue when seeing best, or at least 
should receive from them an impression very different from that which they 
occasion when they affect the general surface of the retina. 

NEW POBM OP TELESCOPE. 

At the American Association for the Promotion of Science, Mr. Alvan 
darke, of Cambridge, gave a description of a new instrument of his own 
iaYention, for measuring the distance apart of stars too distant to be brought 
into tiie field of view of a telescope. Within a year from the first thought 
of the instrument entering his mind, he had built a telescope of six inches 
aperture, and 103 inches focal length, mounted it equatorially, governing its 
motion by Bond's spring-governor dock, provided the two eye-pieces, and as 
a substitute for a filar-micrometer, arranged a mode of using pieces of glass 
ruled with a ruling machine. Experiments have demonstrated the feasibility 
of using the two eye-pieces in this way, and of obtaining by them very 
accurate measures of the distances of stars, which are from three to one 
hmidred minutes of space apart. The success of the instrument was, how« 
ever, greatly due to the spring-governor which keeps each star upon the wire 
accurately bisected. 

Professor Pierce said there were two other things besides the double eye- 
piece in this instrument, to which attention should be directed. The eye* 
piece must be tested by experiments, but the new mounting of the telescope, 
• modification of the Munich, was exceedingly beautiful, more so than even 
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the Munich, and vastly BUperior in convenionoa nnd ynJue. Tlie pprlng- 
glovorncFT ab!o wna put into tho beat condition for gpod oction lliere, the 
heavy mnes of Iho teloscopo acting directly aa » balance wheel, nnd control- 
ling all irregularity of movpmont. In short, tho instrament Batialled aJl 
reasonable Tequiremcnts for oguatoriot tnounting. 



KOBELL's f 

At tho Gortnan Association for the Promotion of Science, Dr. Gnillich 
oxiiiblted ProfosBor EobcU'a Stuurosoope, for tbe inveatigation of the optiod 
proporticg of minenfl aubstancea. The principle of tliis very ^mple opparatiu 
ooiiaisla lu the disappcantnco ofthe dark cross shown by plates of calcareous spar, 
when plaoed between two toiannalinea set bctosb, by the interposition of any 
crystallized substance irhoao principal Boction of elaatidty Is not coincident 
with the polarizing planes of tourmaline. By tnming the interposed plate of 
dryBtalliJwd BUbstanoe, a position of it is tbund in wliioh Iho principal sectknu 
of elasticity coincide with the polarizing planes of the appnratus, and this 
colnddcnco is manifitstcd by the reappearance of the darii otobb. 

OEOLOGICAL SrECniENS FOB MICROSCOPIO PDItFOSBS, 
At the recent meeting of tlie German Association fbr the Fromotioa of 
Science, Proibssor G. Hose exhibited Dr. Oscbalz'a collection of lamellic of 
minerala and rocks, roduct-d to a dogroo of Ibinnesa auffldent to render them 
transpBTout, and fit for microscopic hiTCStigation. This mode of InTostigatioa 
has led to the observation of many interesting foots Teapecting the crystalline 
Etruclura of shnple minerals, and the real constitution of composite eab- 
stancca, such as basalt, solonite, porphyry, Ac. These plates, Dverliud with 
Canada balsam, are placed between two pieces of glass, so as to be eaallf 
brought under the microscope. The price of the act of seventy-tliree pUt«i 
Is thirty-five tholers (about 6L 63.). 

ON THE PERMANENCE OF PHOTOQKAPHIC PICTURES. 

The Committee of the Knglish Photographic Artists, appointed to consider 
the question of tlie Hiding of photographic pictures on paper, have submitted 
a first repori as follows : — 

The committee have unquestionable evidence of the oxiatence of photo- 
gnpha whicli have reniiuned unaltered fbr more tlian 10 years, prepared liy 
salting plain paper with a chloride, ancrwards making it senaitlvo with dttter 
nitrate or ammonio-nltralo of silver, fixing with a fii3shly mode solution of 
hypoaalphite of soda, and washing with water ; olao of positives produced by 
Mr. Talbot's negative proceaa. 

They have not been able to obtain evidence of photogra]i1ia lutviog beon 
prepared at all upon albumenized paper, or colored with a ault of gold, or 
fixed with "old hypo," bo long na ton j-oars. Tliey have, howeror, ampto 
evidence of tho existence of unaltered photographs go prepared five, six, and 
seven years ago. 

They havenot found that any method of printing which hna been rommonly 
foJIowed, will necessarily produce fading pictures, il certain precautions tM 
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wdapbBdj mx have they evidence that any method which has been adopted, 
-wSi not produce fading pictures unless such precautions are taken. 
^ Causes of Muling. — ^The most common cause of fading has been the presence 
of hyposulphite of soda, left in the paper from imperfect washing after 
fixing. 

The committee think it right to state, that they have been unable to find 
any test to be relied upon, which can be used to detect a minute portion 
of hyposulphite of soda, in the presence of the other substances which are 
obtuned by boiling photographs in distilled water and evaporating to dry- 
ness ; yet they have no doubt of the truth of the above statement, from the 
history given of the mode of washing adopted. 

The continued action of sulphureted hydrogen and water will rapidly 
destroy every kind of photograph ; and as there are traces of this gas at sJl 
times present in the atmosphere, and occasionally in a London atmosphere 
yeiy evident traces, it appears reasonable to suppose that what is effected 
njMdly in the laboratory with a strong solution of the gas, will take place 
also slowly but surely in the presence of moisture, by the action of the very 
minute portion in the atmosphere. 

The oonunittee find that there is no known method of producing pictures 
which will remain unaltered under the continued action of moisture and the 
atmosphere of London. 

They find that pictures may be exposed to dry sulphureted hydrogen gas 
for some time with comparatively little alteration, and that pictures in the 
coloration of which gold has been used, are acted upon by the gas, whether. 
dry or in solution, less rapidly than any others. 

They also find that some pictures which have remained unaltered for years, 
Ifspt in dry places, have rapidly faded when exposed to a moist atmosphere. 
Hence it appears that the most ordinary cause of fading may be traced to the 
presence of sulphur, the source of which may be intrinsic from hyposulphite 
Idt in the print, or extrinsic from the atmosphere, and in either case the 
action is much more rapid in the presence of moisture. 

Mode, of Mounting Photographs. — ^The committee find that, taking equal 
weights, dried at a temperature of 212°, of the three substances most frequently 
used, viz. gelatine, gum, and paste, the latter attracts nearly twice as much 
moisture as either of the former, and as in practice a much smaller weight of 
gelatine is used than of gum, gelatine appears to be the best medium of these 
three ; and the conmiittee have evidence of fading having in some cases been 
produced by the use of paste. 

In illustration of some of the circumstances alluded to above, the committee 
think it well to mention some instances of prints at present in their posses- 
aion : — Out of several prepared together in 1844, three only were unaltered, 
and these were varnished soon after their preparation, with copal varnish. 
Half of another print of the same date was varnished, and the other half 
left ; tho unvarnished half has feded, the varnished part remains unaltered. 
Three pictures were prepared in 1846, all at the same time, with the same 
treatment; when finished, one was kept unmounted, the other two were 
mounted with flour paste at the same time, one of these latter having b 
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Bnt coated with Canada balsam ; at proscnt t1:e luimouuted one ruid the one 
protected by tlio balsani are imcliangod, wlioreaa the other baa fadod. 

A pk'tore prepared !n 1S16 was bo exposed tbat the lower part of it became 
wet bj ndn ; at preseDt tlio port bo wetted lias faded, whUe the reat of it 
la unaltered. ScveraJ pictures wore prepared and mounted about tea 
years ago, aod kept ia a dry roota for about throo ;oara without any change, 
Skftor whiuh they were placed in a very damp situatjon, and then liided 
lieoidodly la a few moatha. 

IMTKOVEMKNTS IN PHOTOQBAPHY. 
Ibldng Pkohgraphic Images v/nder Water, — Mr. Fonny, of Kngland, pub- 
liahea in the Journal of tlie Society of Arts, Iho following account of his expe- 
rimental resoarches in taking photograpliic images under the sUTfoce of 

A box, made as nearly water-tight as posaible, ia prepared large enough to 
encioBo the camera. This boi is fitted, in part, with a piece of plate ^am, 
end OD the outside Is a wooden shutter, heavily leaded, and which ia nused 
by a string attached to it and coammaicating with a boat 

Ou eaoh side of the boi: is on hxia band, terminating in a screw, and pro- 
jecting beyond the bock, which is loose, and Qttcd Willi an iron bar, having 
a hole at oacli end, through which the screws of the band pass, and thus ths 
back is screwed down tight agndnst tlie body of the camera by meana of k 
nut I the inner sur&ce of tlio back ia padded, so as to make the cnmera box, 
as fhr as posaibla, water-tight, when tlio back ia screwed Into its place. 

Tlie box is Sxed to an iron tripod, and a bond, witli an eyo on its upper 
margin, ia passed round both camera, ba:c, and stand ; to this eye ia attaolied 
tlie rope that lowers the camera to the aoa bottom, and by which it ia raised. 
This is tho whole of the appurntus employed. 

Tlie first tiling to be aooompliahed is to focus the camera, wliicli proetM la 
thua described by Mr. Penny ; — 

"Tlie camera ia placed in tlio box on tho shore, and a view ia fbouasad, 
taking as the foreground an object at ten yards' diatunco. Tliis I did with the 
view cow sent, but I leor it lb too much. I then Sx the stand by meana afa 
triangular wooden frame forced up between tlio logs of tbo tripod stand, nnd 
which is preventod iom dipping down by being attached to tbo top (^ the 
tripod by a lino; this keeps tho camera frame the exact diBtnuoo Ihnn tlw 
ground Hiat it was when fiicnssed on land, and the camera being ibcusaed Ibr 
tho Bomo distance, it stands to reaaon that, provided tlio optical and chemieal 
propertlea are the same, we shall obli^n a similarly good picture. 

" Tho uort thing to be done is to prepare the plate and inolose it. The pUM 
is prepared with ooUodion, in tlie luual way, under tbe tent. It is tlien pUucd 
in the camera (my camera used for tliia purpose takes a plate five indios b; 
fhnr inches). 1 then take the camera to the box and stand, andllirowabladt 
cloth over all. I oxamlns the shutter in front of tlio camera box to boo DM 
it Is tight ; then, uncapping the camera under the ebtli, I place it In tho box, 
and Anally draw up tlie slide. I then push the oamera completely into the 
box, until the fVont of the lens pr<M9eB against tho plate glnsa front c^thebMIi 
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Hid Mrew on the back tight. The camera is thus light, ti^t, and properly 
fixjossed ; and nothing remains to be done but to lower it to the bottom of 
the sea. 

" Up to the present point everything has been done on land. We now lash 
^e whole of the apparatus, properly set, to the stem of the boat, and, when 
ne arrive at the proper spot, sink the camera. By means of the lowering 
rope we ean find when the camera is upright at the bottom. When satisfied 
<Hi this point, we raise the shutter in front of the camera box, by means of the 
string attached to it, and the other end of which communicates with the boat 
The camera is now in action. 

** The time I allowed for my negative was ten minutes, and you will perceive 
ifc ifl a weak one. It took some time to develope with three grains of pyro- 
gaUlo add to the ounce. 

"There are one or two points worthy of notice as having occurred in the 
eoqperiment The first is, that the image is formed on the plate in its natural 
postioii, and not inverted. From this it would appear that the piece of glass 
in fhmt of the camera box, and the water conjointly, act in the same way as 
a parallel mirror. Another &ct is, that the salt water does not materially 
kgiire the plate. With all my care, the great pressure at the depth to which 
I sank my camera forced the water into the camera itself and covered the 
odlodion plate. When I opened the camera and found it full of water, I 
deepaired of having obtained a view ; but it would appear that salt water is 
jBot 80 ixQurious as I had feared. I took the precaution of washing the plate 
gently with fresh water, and then of dipping it for an instant in the silver bath. 

"This application of photography may prove of incalculable benefit to science. 
We may take (to a reasonable depth) sketches of submarine rocks, piers of 
bridges, outlines of sand banks, in fact, everything that is required under 
water. Should a pier of a bridge require to be examined, you have but to suit 
your camera^ and you will obtain a sketch of the pier, with any dilapidations ; 
and the engineer will thus obtain fax better information than he could from 
any lepcHi made by a diver." 

On (he AppUcaUon of Photography to the Copying of Ancient Mcmuscripis^ dkc 
^Dr. Diamond, of England, in a recent communication, states, that he has 
turned his attention to this branch of the art for some years with perfect suo- 
ooBBy and recommends the following treatment as the result of his experience : — 
An old mixtnre of collodion originally made sensitive with a compound of 
Iodide and bromide of ammonium is best ; but any old collodion is to be pre- 
ianed to newly mixed. A light object (such as the page of an ordinary bookX 
half size, if a angle lens is used with an ordinary diaphragm, is to be exposed^ 
aboat three minutes; frdl size, 12 or 15 minutes; a double combination lens 
takes only half the time, but should be much stopped with a diaphragm. The 
picture is to be developed as usual with a weak solution of pyrogallio add 
fraelj dashed over the surface. After deaning the picture perfectly firom the 
hypOt A mixture should be passed over it composed of 2 drachms of bichloride 
of mercniy and 2 drachms of chloride of ammonium dissolved in 10 oz. of 
fflw««" water. The picture now assumes a bluish tint. Wash it quickly and 
tboronghly, and pour over it at once a solution of hyposulphite of soda, five 
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gndnii 10 llie ounce of wdtw. This producM n most intonflo black, and tlw 
negative, bdni; wnshed and vaniiBhed, is Sniehcd and pormaaeut. Dr. D. 
concludes bj affirming tliat tliis proccBa la appUcitblo to the produutioa of 
ptiotograpbio copi4>B not morolyof MSS. on vellum and paper, but of eugravinge, 
medals, seals, oil paintings, nad all sbnilar objects. 

Arli/Uial Light Jar taking Fhalographs. — A very brilliunt ligbt bag boon pro- 
duocd by directing a stream of oxygen gas into the flame of coal gas wUieb 
bad been previouslj made to pass ttirougb cotton imd napbtlia in urdw to 
surcharge it with caibon. "Witli tliis light, using a rcileclor, a pbotogroph of 
OS engraving could be taken by the camera in a veiy aliort Umc 

jyarujerrirtg CoUodim Photographs. — Alszaoder fiolloscn, of Binmngbam, 
England, baa obtained a patent fbr an invention in piiotographs, llie nature of 
wbich oonrfsts in trttngTerring to paper, linen, ivory, wood, metal, or stone, 
collodion pictures taken ou eiasa. The glass plate on which tUo picture is to 
ho taken is first cleansed with spirits of wine, naphtha, and tripoli, and ia 
flnaJly buffed with btiff Icatber, wbiob has a slightly greasy surliico. The 
glaas la then covered with iodieed eoUodion^ or albumen, and is immersed In 
B bath of nitrate of silver, to render it aenaitivo. It is then phwM on the 
camera, tbo picture tolien hi the ordinary manner, and afterwards disvelciped 
by flTBt washing In a solution of nitrate or aoetata of iron, tiien with a solution 
of hyposidphate of soda. After bebig woU washed in pure water it is dried. 
If the collodion be of a very adhoaivo quality it la sometimee neoeaaary, before 
diying fho picture, to Imtncrsu it fur two or three seconds in a batii of dilute 
nitrio acid. The picture thus taken is removed Qxim tlie glass by tniDafaniiig 
the Blm on wliluh it is impressed. When ft ia perlbctly dry it may be 
oolcrod and tinted on the becli, nccordiiig to the taata of the artist, und then 
covered with vumlsh. If it is desired not to color the picture while on liw 
glass it is Covered at once vnth a vamish made of aspholtum disaolved io 
naph&a to about the con^tency of cream. The vaniiah Is now allowed 
dry to a Krtain pctot, namely, when it do<;« not seem sticky to the touckii 
hut it is not allowed to dry fm'tbor, lest it should onu^ It is then 
with a tbic solution of ahollue, which provt-nls Hirtber hardening of the.' 
niah The next operation is to remove tills Sim of collodion, with the 
on it, fVom tlie plate of glasa. A thin mucUogc, composed of two-thinla , 
arable and one of honey, ia now laid on tUo varaiali of tlie picture, and ' 
transfer is to bo made on paper, it is damped llrsl, aod also coalod with 
mncilage. The paper is now htid on tlie back of the ]Hcturs, 
laid flat on a tab1t>, and damped between two plccefi of wood. The sor&co 
of the paper is then rolled over with a small India rubber luhe, to press out 
the BJr bubbles between the paper and glaas. When the trausfnp is 
taken on wood or stone care must be taken that tlie surSico ia por&oUgr 
smcotll, aod the eut bubbles may be driven out by commtiucing at 
and laying tlio picture gradually down, Itom end to end. When the I 
la dry enougli — which may be ascertained by raising one comer of 
film should bc^n to aepanite itself from the glnas. When this is 
comploU removal may now bo effected. A few dropa of water an 
introdueed with a feather between 1he glam and Him. and gradoall)'' 
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jifbtiire separates from the glass to the paper. It can be transferred in the 
same mann^ on doth. The sur&ce of the picture is now gently toached up 
with fine varnish on a pellet of cotton wool, care being exercised not to 
injure the delicate surface. This varnish makes the surface sUghtly sticky to 
receive any of the dry colors for tints. When these are laid on, the transfer- 
red picture is complete. 

GwUa Fercha Photograph — ^The following is a description of a new process 
leoently patented by Mr. F. S. Archer, of London : — ^The negative picture is 
Iffoduoed in the ordinary manner upon the collodion film on a sheet of glass, 
and it is fixed and dried in the ordinary manner ; it is then dipped into a solu- 
tion of gutta percha, and after draining oft the excess it is dried by a gentle 
heat^ and a nearly transparent film of gutta percha will be found upon the 
ccdlodion. If the film is not sufficiently thick this operation is repeated one 
or more times until a sufficiently thick film of gutta percha is formed. The 
'whdie is next immersed in water, which causes the collodion to separate fi*om 
the glass and come away with the film or sheet of gutta percha firmly adher- 
ing to it These films or sheets are sufficiently transparent, and are tough 
and flexible, and may be handled without injury, when they may be pre- 
served in a book or portfoHo. The inventor employs these films for producing 
the positives in the same manner that the ordinary glass, negatives are 
employed. They may be placed with either side in contact with the paper, 
aooording as it is wished to obtain a correct or a reversed picture. In pro- 
ducing the negative picture in the camera, the sheet of glass may be placed 
either with the collodion surface towards the object, or with the plain surface 
towards the object. In lieu of glass a smooth sheet of silver, or other metal or 
material which is not injuriously acted upon by the chemical agents employed, 
may be used. The solution of gutta percha should be made with a solvent 
like benzole, which evaporates with rapidity. The plate may be coated or 
covered with a film of gutta percha before applying the collodion, which is 
afterwards poured upon it in the ordinary manner. The picture is then to be 
prodooed and fixed, and washed and coated with the gutta percha, and 
removed firom the plate, as described — ^thus a collodion film coated on both 
sides with gutta percha will be obtained. If the glass plate be covered with a 
stoat film of gutta percha before pouring the collodion upon it, as above men- 
tJQned, the picture may afterwards be simply varnished with any suitable varnish 
instead of the gutta percha solution, and then removed firom the plate mentioned. 
MayaWs Photographic Ivory. — ^E. Mayall, of London, has obtained a patent 
for the application and use of a new material in photography, known by the 
name of " artificial ivory." This substance is formed of small tablets of gela- 
tine or glue immersed in a bath of sulphate of alumina (alum) or the acetate 
of alumina. A combination takes place between the alumina and glue, and 
fbram Hie substance for receiving the photographic pictures, as a substitute for 
the common metal plates and prepared paper. It is stated that it receives a 
pdish equal to ivory, and the tints of the pictures have an exquisite softness, 
fiur surpassing those of the dagi^erreotype. The process for obtaining pictures 
is tliesame as that commonly pursued in photography. 

The Oxymel Process in Photography.— -ThvA is the name given to a new pro» 
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CUB in phaMgraphy, discaverod b^ Pror. Delamotto, orKlng's College, London, 
and which is said U> be the muBt important Improreme&t in tlila brBOcU of art 
which has boon brought out sane the diaoovery of the coUodion procesa. 

The now oompound, caLcd axjmol, conslala of acetle oiad T Ituld ouncM, 
distilled water B fluid ounces, und hone; (dospunmtod) pounds. 

" By thu help uf axymel, all the beautiful doUcscj of the flncst oollodlon 
pichirea may bo obtained, with thn convenience oflhe paper procosa, and with 
much more certainty and much greater oaao. Touriats may take a doecn or 
two plates roody prepared, and during a wook or a fortnight may expose tbem 
In the camera aa thsy may require, and in tlio evening, or ovon in a day aftsr- 
wanhl, may dovolope the pictures they have obtained at their oonvQuienoe." 

PHOTOHRAPniC VIEW OF A PORTION OF THE MOON'S SUKFACE. 

M. Secclii, aatronomer at Rome, lias sent to the French Academy a photo- 
graphic viaw of the port of the moon's surlhco in which stands tbs craler 
Darned Copernicus. The scale is about YTi.mn- '^''^ photograph waa not 
tiUien direct iVom the moon, but from a, deugn executed with groat care on & 
somewhat larger soalo, and having fbr its base a micromotric triangulation of 
the principal points of the area, Tlio dotoUa were brought out with a Inu 
magni^ing TflO to 1000 times : the work, seemingly easy, waa attended with 
groat dMcidtles, on account of the change in the sbadows with every hour, 
the moon's Ubratiun and change of distance. To avoid all those diiflcultioi a 
general sketch was Qrst made under the most favorable light and view fir 
marking out tho oratcr, such aa ia ordinarily had when the moon is tea days 
old. After this, the details were aeparatelj ninde out, and then all wero 
combined in their true relations, so aa to make tho complete aketch. The 
retrult thus reached was corrected by several examinations nwde Ih>m the 
flrst pcrict of view. A profosaed draughtsman was occupied with tho work 
during Boven consecutive lunations, without counting the Ijjne employod 
previously in prDCliaing preparatory to the work. 

As tho drawing was intondod to represent the groat central crater, the am 
around ia not yet filled with all the details that may be introduced. After 
completing the design with evoiy posaiblo care, U. Secchi has hod co[dea 
taken by photography, one of whidi he has sent to the Academy. The 
crater or annular mountalQ has two circular walls. Tho outer, which is &e 
lowest, has a diameter of about iS seconds (one second corresponds to I'BSO 
meters); the inner, the true border of tlio crater, has a mean diameter of 
S8 seconds, and has a peak, somewhat elevated, on its western side. The 
inner nlea is 30 seconds across. Tho interior has a steep escarpment around, 
and a triple drcuit of broken rocks and a groat number of largo moasea piled 
up at the fbot of the escarpment, as if they had lollon ttom above. There am 
two great dcpresaionB In the north and south borders of the crater ; and it to 
remarkable that in the direction of this line, outside, both north and soutli, 
there are some small craters. 

After liaving established tho perfect resembhince which oidata betwocQ tha 
volcanic mountains of the environs of Rome and tba lunar mountains (ooin> 
paring with the chart of the Roman territory mode by the FroDch olUceraJ^ 
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IC. Secchi adds, " The question whether volcanic action in the moon is 
actoallj extinct, can be answered only after there shall have been made a 
map of the moon's surface for a given period with the utmost accuracy and on 
a large scale." It is to help onward this project, that he has undertaken the 
work above described. 

IMPROVED METHODS OF ENGRAVING. 

The foUpwing are the details of a discovery by M. Devincenzi, of Paris, as 
(xwimmiicated by him to the French Institute, which it is thought may to a con- 
Bid^^le extent supersede wood, lithographic, and copper-plate .engraving: — 

Electrography has for its princi^ object to convert into an engraving 
m. relief all drawings made with a greasy, a bituminous, or a resinous 
body upon a metallic plate. Amongst all metaJs, zinc is the most proper 
fir tliis kind of engraving, and its low price renders it still more desirable. 
The kind employed is the laminated zinc of commerce, the surface of 
which is grained with sifted sand, in the same manner as the stones are 
gruned in lithography. You iflay draw on these plates, either with a 
crayon, with lithographic ink, or with any other substance employed in 
lithography. The plate, once drawn upon, is then prepared in the same 
way as if it were intended to be used for a Uthographic impression ; indeed, 
zino plates have often been employed instead of stones, and it is to Senefelder 
himself the inventor of the hthographic art, that thig appHcation is du«. The 
^ect of the preparation is: — First, to render the crayon or drawing ink 
insoluble in water, and to fix them on the plate ; and next, to change the 
affinity of the metal. Zinc, in its natural state, has a great af&nity for greasy 
sobfitances, and for this very reason can be easily drawn upon. But once 
prepared, this affinity is altered: after the preparation the zinc has a greater 
affinity for gum and water than for greasy substances. The slightest humidity 
on its sur&ce suffices to repel the latter. I give this preparation to the zinc 
plate by plunging it for a minute into a simple decoction of gall nut, and after- 
wards wash the plate with dear water, and then cover it again with a solu- 
tion of gum arabic. The decoction of gall nut is made with the gall broken 
into good sized lumps, in the proportion of 125 gramrries (something less than 
^ lb.) in a litre (about If pint), reduced by boiling to half the quantity. The 
zinc plates, which are used in lithographic fashion, are generally prepared with 
the same decoction of gall nut ; but, in imitating the preparation of the stones, 
nitric acid is added, and often hydrochloric acid. These acids I entirely do 
away with. It is known how delicate the operation is of preparing stones 
for lithography, on account of these acids, for the preparation very often 
ii^jures the half tints by the action which the acids exercise both on the ink 
and the stone. On the other hand, the simple decoction of the gall nut, 
while it makes an excellent preparation, exercises no ulterior action either 
upon the drawing or the plate. This experiment may be safely repeated. 
After the drawing is made with hthographic chalk or ink upon a zinc plate, 
the latter may be left for hours or even days in the gall nut decoction with- 
out any alteration being produced either in the lines or the sur&ce of the 
|3ate. In lithography, on the contrary, by prolonging the acidulation, both 
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tlie ilrawmg and the aurfaoe oT tho slono are deBtrojed. The iinalMrabaity 
of tbo ilmwing bj the preparation is n very remarkable feature ia tliU EpecicB 
of engraving, for after ila application the drawing romaJnB exactly tho smne 
aa when it came Brom the artiat's hood. The plate tbu& prepared with (ba 
gal! nut decoction and aftervards gummed, iathon immediately cleared ofliie 
^m with water, and I wash the drawing with esaence of turpentino. In tliis 
state, scarcely an}^hing is visible on the plate ; but every part of the drawing 
bafl a strong alGnity fur greasy BubBtancea, and all the other parts of the [Jate 
repel tliMn. If one wished to print lithographically, it would be suffiraeat to 
damp the plDto and paas a roller over it ohiirged with printing ink, in order 
10 obtAJn proofi. By my process of engraving, Inalood of printing ink, I 
apply in the same manner, by means of a roller, a vamisli which, on account 
of Che dmbrent alQuities of the plate, perfectly replaces l^e chalk or draughts- 
man's ink, and Is as easily appUad as printing ink upon a hthographic low- 
ing, and it tokes np an more time to lay on tho varaiBb than to piiU a litho- 
grt^htc proof. Thia varnish ie composed of aaphaltum, of linseed wl boiled 
with hikarge, and of essence of turpenthio. When the vamiah is dry, tho 
ptnte of xine la placed In metallic connexion with a copper plate of equal 
size. Over the plate which has the drawing a very weak solution of sulpbario 
acid is poaned with a brush in order to doanse it, and the two plat«« are then 
plunged horizontally and facing eacli other, at a distance of five miUimiim 
(somcwhoro about ^inch), into a solution of sulphate of copi>er of fifteen 
degrees. The sulphurie acid from tho decomposition of tho sulphate of 
copper dissolves all the ports of the sine plates whiuli axe not covered by the 
varaisli, and this substanco not being dooompoeed by oontact with the 
sulphate of copper, does not experience tlie least alteration. On account of 
the great afflulty wliich tho sulphuric aeid has for the zinc, in compuisoa 
with the slight affinity which it hojt for the copper, tho employment of this 
salt and the approxhcation of tho platt<a give rise to a very energetic olecln> 
ehemioal action, and' at the end of a few minutes the plate is engraved. 
During tho operation the zinc plnte ia frequently^ithdrawn and washed witb 
pure water, in order to get rid of tho ports of the sulphate of zinc ajid ofme- 
biUlc copper whioh adhere to its surface. To prove tho unaltorability of my 
varnish, you may mako a drawing on a porcohun plate and fill it with the 
solution of the sulphate of copper: tho drawing will undergo no chongth 
The voltaic pile has for some time been employed to engrave on copper, but 
no one before I made the experiment has attempted reliof-ongraving by 
electro-chemical means. Nevertheless, it has olten been observed thot by tba 
aid of electridty very deep lines could be cut in copper plat«s withoot 
widening the strokes, — for whUe the chemical action alone bites on all tiAtu, 
ftn energetic electro-chemical action only takes effect on the depth. 'Rib 
superiority of galvanic electridty over the shcple action of acids rendcn 
possibio that kind of eugravhig in roUef which requires great depth." 

Afler recognising the aBBistauco roudered lo this new invention by the ftp- 
cesses of lithography and the science of elootro-motAllurgy, M. DdvIhomiiI 
goes on to illustrate its Importance. This is chiefly shown by the liniUtiM 
if/ji'cJi it oSin fbr producing^ like ordinary types, an almost onlimited number 
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of impreBsions. M. Devincenzi observes that lithographic presses and copper 
{Aites throw off yariously two, three, four, or fiye hundred copies in a day: 
with his electrographic plates he has hitherto not attempted to produce more 
tiian three thousand within the same space, but considering the properties of 
linc^ and analc^us &cts, he is of opinion that any number of copies could be 
printed. Zinc^ he sa3rs, is as hard as copper, and with copper stereotypes 
mfllions of impressions may be struck off, nor is there any reason for sup- 
posing that zinc stereotypes would prove less serviceable. In its relation to 
wood engraving, M. Devincenzi demonstrates a manifest advantage on the 
side of ^ectrography, as regards the more direct application of the latter. 
in the art d xylography recourse is had both to the engraver and the 
dnuightsman. In electrography the work of the draughtsman is not more 
difficulty while that of the engraver disappears, and the extraordinary degree 
of perfection which can be obtiuned, together with the surprising celerity with 
•wbkiL it can meet the various exigencies of the moment, cannot fail to add to 
its importance. Finally, electrography offers precisely the same facilities in 
itB execution as lithography, and exceeds it Olimitably in its power of pro- 
duction; and, comparing it with line engraving, electr(^raphy has all the 
•dyazitages of a &r more facile execution, of a greater variety of style, result- 
ing firom the use of crayons, of a typographical use of the press, and of a Mth- 
ftd reproduction of the artist's labor. 

We aj^pend to this notice of M. Devincenzfs invention, an extract from the 
Beport made by the Committee appointed by the Academy of Sciences to 
inquire into its merits, and test its practicability: — 

" The process of engraving in relief; of which we now report, fiilfils the 
object proposed by M. Devincenzi, — ^that of superseding engraving on wood 
by engraving on zinc. In the former, a draughtsman and an engraver are 
neoesBary ; in the latter, a draughtsman only. In comparing this process with 
ttut of lithography, either on stone or zinc, we find this great advantage — 
iiiflt the printing by electrography is very considerable as to numbers, and 
costs very little, while the other mode is very limited and dear." 

Engraving by Light and ElectricUy. — ^M. Pretsch, late manager of the 
Imperial Printing Office at Vienna) in a recent paper read before the Society 
of Arts, London, described a process, by which he obtains, on a glass or other 
plate, covered with glutinous substances, mixed with photographic materials, 
ft raised or sunk design, which may be copied by the electrotype process so as 
to produce plates for printing purposes. His process is based on the action 
of light on a film of glue mixed with bichromate of potash, nitrate of silver, 
and iodide of potassium. After exposure, the plate is washed with water, a 
■dution of borax, or carbonate of soda. The image then comes out in relief. 
When the image is thus sufficiently developed, the plate is washed with 
Qiirits of wine, then covered with copal varnish, which is afterwards removed 
with spirits of turpentine, and then the plate is immersed in a weak solution 
of tannin. It is then ready for copying by the electrotype process. A sunk 
decdgn is produced by a i^ht warmth being used after washing with the 
^pSritB of wine. 



AHNUAI, OP eCIENTIFIO DIBCOVEKY. 



PAINTINO Wim BOTH HANDS. 



J 



Ths above is Uio title of a work recently published In Knglonc], by 
Lone. Its desigu will appeui from Die following extract Irom its page* : 

" It IB cleitr, from tlie approaches to perfectioii which all great ortiatB 
made, that the/ have SD managed ttuur linos, as to involve to a oortain extent 
both tito linea of binocular picturea. It ia poaaiblj oounectcd with Ihis 
reason, that etrajght, sharp, and mnuirestlj eingle lines hare no place in 
works of art ; but breaks, aompromisea, and indotcnninatiiiiesa, ruD like b 
gauze before a picture, and set lie imogioation froe lo realize more than the 
eye haa Gurly before it Ihne, witbin certain limits, the least dotenoinote 
artialB, as, lor example, Tamer, are the nearest lo suj^iealing tha vori^ of 
natural thlngE^ simply because thoy ore the neilrost to the doubk) Udm ot 
nature. The solutloti whidi I have to oSer, ia comprised in the posilion, that 
omiiiexiTina or bso-lumded painting u^ realat in art also, Mnoadar or tuo- 
eyedpiclares; tliat plctuios painted with both eyes, or what is the Biuno 
thing, both liuuda, will at length repose apon the ba^s of a complelc pbyrio- 
logicnl tnitli. Srawhiga and paintings hitherto, aa the preductiona of ntoti'a 
riglit band (utid tlie same remark applies to a large part of the manual arta), 
have boBQ produced from right to left. But the stereoscope eliowB that 
Uio mode whereby nature imprints her pictures on the brain of two'^yed 
persons, is by tJie double or decussating method ; by one picture proceeding 
Qrom right to left, married to another picturo proccoding ftom loft Co rigbt It 
ia, however,- perhapa impoiablo that any arliat should follow out thia way 
htarally, by painting two pictures of a scene, each true for one of the eyeaj 
Biid then uniting them by means of on iostrumont like the stereoscope. Nor 
does it aecm at all probable that the steroosooplc plan ia the only one fagr 
which the natural decussation can be produced. At all events tha ati ' " 
trous method of producing pictures. doflcrve« a trial, oa tending to 
artistically the same end." , 

EFFECTS OF COLOR ON BZALTH. 
From several years' observation in rooms of varloua alzea, used as miuni- 
[iwturuig tvoma, and occupied by females for twelve bonis per day^ I fouud 
that the workers wlio occupied tbose rooms wluoh had largo windows with 
large punea of glass in the four aides of the room, so that the sun's mya pene- 
trated through tliB room during the whole day, were much more healthy than 
the workers who occupied rooms lighted from one side otJy, or moma lighted 
through veiy small panes of ghiaa. I observed another very singular fact, 
viz. that the workers who occupied one reom were very cheorlUl and healthy, 
wbilo the occupiers of another similar room, wbo were employed on the same 
kind of work, were all inclined to melancholy and complained of pain ia the 
(brehead and eyes, and wore often ill and unable to work. Upon examining 
the rooms in quosHon I found thoy were both equally well ventilated and 
lighted. I could not discover anyliing about tlio drainage of Uie premloea 
tluft could affect the one room more than the etlior ; but I obserred that tlia 
rooia occupied by the oheerM workers was wholly whitamabed, aaA Oa 
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room occupied by the melancholy workers was colored with yellow ochre. I 
had the yellow ochre washed off and the walls and ceilings whitewashed. 
The workers ever after felt more cheerfiil and healthy. After making this 
discovery, I extended my observations to a number of smaller rooms and 
garrets, and found, without exception, that the occupiers of the white rooms 
were much more healthy than the occupiers of the yellow or buff colored 
looms, and wherever I succeeded in inducing the occupiers of the yellow 
rooms to change the color for whitewash, I always found a corresponding 
improyement in the health and spirits of the occupiers. — Correspondent 
qfOie London Bmlder. 

THB PERCEPTION OF COLORS IN PICTURES. 

Every one knows that, owing to the peculiar relation that colors have to 
each oHier, it is difOtcult, in arranging a selection of pictures, to prevent them 
injuiing one another: but the &ct is not "so generally ^miliar, that the 
imprefision produced by a color upon the eyes does not cease immediately the 
e^e is removed from the color." 

Mr. Sydney Smirke, A.B.A., has recently addressed a letter to Sir Charles 
Ll Easilake, P.B.A., directing attention to this circumstance, and suggesting 
a remedy. "Let any one," says Mr. Smirke, " who wishes to receive a foil 
measure of enjoyment in a picture gallery, hold in his hand a iaJbUt painted 
of a neutrai tint, on which to rest his eyes as he passes from one picture to 
Imother. Has his eye become inebriated by some florid colorist ? A draught 
of the neutral tint on his tablet will sober it down, and bring it to the foil use 
of its seDses. Has he been contemplating a glowing Italian sunset, 'A 
ICasqneradfe at Naples ?' A glance at his tablet will prepare him for the 
next picture, perhaps * A Mist in the Highlands.' By means of this tablet, 
his eye becomes, on each occasion, a tdlmla rasa — a cleansed palette, prepared 
to meet a fresh assortment of colors. Its discriminating powers are restored ; 
its faias corrected ; and thus each picture will stand on its own merits, unim- 
paired by the disturbing eflfecjp produced by the impression left behind by the 
sabgect of the spectator's previous examination. A late eminent medical 
writer on cookery recommended that a saline or other appropriate draught 
should be administered to the cook on the eve of a banquet, so that his or 
her taste might be purified and rendered so sensitive as to secure to each 
enirSe and condiment the exact flavor that shall best recommend it to' the 
fiifitidious gastronomer. Yery analogous to this would be the operation of 
the proposed tablet upon the powers of the eye ; it would * purge the visual 
ray/ and so fit it to discern and appreciate the niceties of the colorist." 

In the case of landscapes, whore it is desired that the eye should appreciate 
tints of green, the water suggests that the reverse of the tablet — ^a blank 
page in the catalogue, for example, where there is one — should be colored 
with a deep pure, but not bright rec?. Let the eye absorb a dose from this 
Bide before it contemplates a landscape, and it will be at once found to have 
boen brought into a right condition for duly appreciating the artist's labor. 
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The foUowiug ia nil Bhalraot of a paper upon the above aubjeot 
road belbro the Socioly of Civil BngineerB (Eng.) by Ur, Herbert: — 

The floatltig eea-msrks, aa ardinaril; coDslraoted, laboipd under Ihese 
Beveral de&cta— of ridicg unoasilf an the wbtqb, of being frequentlj aub- 
nierged, and also of being curried ftwair1¥om the mooring ehain being broken, 
not an unoommon oocurrence in heavy weather. To obvinte those delbola 
a wrought iron pear-shaped buoy was proposed, of a circulaf form in plan, 
tliQ centre of gravity being placed a hctle below.the water Qoating line; 
the bottom was made concave, being indented internally Id the form of a 
oone, to the apes of which the mooring chain waa attached. An oxporimont 
made with one nine feet in height, aiz. feet six inchoa in diameter, and 
eubmerged to the extent of two feet, presented under all circumatancea of 
wind and tide an upright bod; seven feet out of the water ; the power 
of retaining a vertical posltioD arose from the tide or wave acting eunultonft- 
ously, and Willi aJmeat equal force, on the exterior of the buoy and Iha 
interior of the cone. It is now proposed to have floating light houses upon 
this principle of conatnicUon. The Hoourit]' of auch light towers itoiild of 
eourHe depend upon the mooringa. Now, fiom observations made at Bishop's 
Sock, tlie most westerly of the 8dlly group, it was ascertained that uf waves 
measured from the hollow to the unbroken crest those which had a height of 8 
feet were in number thirly-llve in one mile, and eight per minute ; of 15 Rict, 
five or six iiL a mile, and five per minute ; of SO feet, three in odo mib^ 
and foilr per minute ; and it was calculated thai, with moorioga suffldentl; 
Etroug, neither the pressure of the wind nor the action of the waves would 
cause any inoonvenieEce upon any soa hght lower on lliia oonatruotion. The 
present light houses oould be placed only to act as warning points to maHnrna, 
whereaa these sea light towers might be advantageously employed aa " g;nid- 
Ing" or " Sir way" hghts. Of course theee beacons could be placed in almost 
any and every position, and would thus "form a new era In the Hystem of 
lighting, at onoe double Uie safely of navigation, and be tlio means of saving 
many valuable lives." There waa olao thia very important coosideratioa, as 
contraal«d with light houses, that the expense wna very materially Iob^ and 
the time required for ooniitruction and mooring would be very much lessened. 
For instance, the light house on the Skerry-vore Eoclt occupied seven years 
In building, and cost upwards of £90,000; whereas, by moaDS of the sen 
light tower, the same object might be accomplished, hi one year, at a ooat of 
£80,000. These new forms would also possess the advantage of being acoe*- 
Bible in all weatliors. If thia principle of construotion proves to be oorreoi, it 
would be eyidenUy applicable for flootmg forts, and to ahnoat every oOisr 
description of stationary floating bodies. 

One of the most brilliant results of the World's Fair at Londou, was a bodi 
upon it, by Charles Babboge. Among the chapters of that work is one 
devoted to light hooses and their improvement, and containing tlie gei 
principles and tnany det^ls of a moat admirable fiystem for distitiguii 
llg-hla hy caiiaing them to sliow tticir nuirihora by rapid i 
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of Hg^t Any digit may be expressed by an equivalent number of occulta- 
tions and restorations of the' light; thus, one eclipse and one restoration 
would stand for the number one. The value of the digit, whether belonging 
to the units, tens, or hundreds' place, might be indicated by occultations 
pfeoeded by shorter or longer intervals of light, as three occultations at inter- 
Tab of a second would express three units, then a pause of several, say three 
seconds, then five occultations, would express five in the tens' place, then a 
ponse c^say three seconds and two occultations would express the hundreds, then 
ft longer pause of say ten seconds, would show that the number was complete. 
Thus the number of a light house might be repeated more than once in a 
mizrate, even where the figures are quite high, and each light house would 
eoDtinne the repetition of its own number. Such lights can be seen at least 
as ilur as others which are not temporarily obscured, and by arranging the 
immbers of the light houses along a coast, upon such a system, that the 
a^aoent lights shall have very different numbers, the figures representing 
xaStof tens, and hundreds of the number not recurring in the adjacent lights, 
ttie distinctions can practically be made veiy complete. Por the world-wide 
purpose of its inventor, but three digits are required. The mariner who 
i^ffffoaches Sandy Hook, for example, would see constantly repeated number 
one, ft flash for a second, darkness for three. Let his pulse beat ever so 
faregolarly firom toil and anxiety, he could discern by it infallibly, that the 
dark interval was three, the light one, and thus that this was the cynosure to 
lead him to the haven whence he would be. Nor could he mistake Eire 
idaxid light for that at Sandy Hook, for it would signal twenty-two, first 
two, next two— but never one. — Prof. BacTie, Address before the American 
AsHHUe, 1866. 



lOETHOD OF DETERMINING TH:Q DENSITY OF THE EABTH. 

At 1}ie Albany Meeting of the American Assodation, Prof. Alexander 
remarked that the ceilebrated experiment of determining the density of the 
earth by the defiection of a plumb line near a mountain, was open to many 
objections, arismg firom the imperfections of the measurement of the density 
of the mountain, and of the deflection of the line ; and proposed the reverse 
of Ifohamed's doctrine, instead of carrying the plumb line to the mountain, 
he would bring a mountain to the plumb line. He would build up by the 
ride of a plumb bob, on which bob he would attach the most delicate spirit 
levels, a mass of lead or iron, in the form of a sphere twenty-five or thirty 
feet in diameter, and observe the change of the spirit levels. 

Dr. Gk>uld observed that this method was not equal to that of Cavendish, 
ffince the torsion balance is a more delicate test of minute forces, such as 
fhe attraction of the artificial mountain, than a spirit level can be. He also 
repeated the suggestion of Weber, that the Gaussian mirror be used, by which 
a radius of unlimited length may be obtained. 

Prof Bartlett thought there was a more fundamental objection to Frofl 
Alexander's method; that the spirit level would only show its own level 
'Borfiioe, and that would be the resultant of the combined action of the eaiih 
and the artificial mountain. 
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Ur. Yaughan proposed to use the tide-water in the Bay of Pucdy U the 
movable mountiuti. 

Pro£ Bearj Bud this hod alreodj beoQ BUgg^Bted, and added that thla 
delicate problom of tbe density of the enrth wna tmdor InveatigatioQ by tbe 
Smithaomoa Iiutltu^D. 

NEW APl'AUATUS FOE TAKING BPECITIO QBAVITY. 

MesBTB, Eckleldt and Duboln, of the Philadelphia mint, hsTQ deacrlbod tlie 
tbUowlng now method of obtaining speciflo gravitJos: — The appnratua for 
toklDg tbo speciflo gravity of solids, ia essentially a tin cup with a spoat at tho 
ade. Five vosaola are here shown, of dlflbrent ^oa and Bliapoa, ta suit 
iMbrent caaee. Four of those ore cylindrical, ranging from iix t« ton inobes 
high, and from two to live iuches in diameter. The tall one (tea inches by 
two) is intended for the trial of Bilver spoona and forlcB, or articles of similar 
shape ; the otliers are aduptod to lumps of stone or metal, or blocks of wood, 
of various sizes. Tho fifth vesael is rectangular, moB8uring6) mehoahigb, ]( 
inohea long, and i inch broad, being intended for coins, not smollor than tlio 
bidf eagle or quarter doltsr, and fbr small medals and gems of admissible fliM. 
This Tossol iJ provided with a brass plate, as a plunger, for dimlnialdng the 
Hurfaoe. Tbe smaller vesaota arc set flrmly in mahogany blodcs, to inBore 
Bteadioese hi the operation ; and these blocks have screw feet, Ibr oonvoDietiae 
of lovolling. Tho spouts extend upward, witli a curve outward, the tieak 
being Eir enough below the top of. tbe cup to allow for thaipaco to be toksn 
up by the specimen, that it may not foroo tho water over tho top, nor iMve 
any point uncovered by water. The aperture of the spout ia tapered to tbA 
one-dxteenth of oc incli, and a small bit of wire projects downward! from the 
beok, to carry the dropa of water properly. A small cup is plaord liired^ 
under, to catch the water displaced, and a bnue weight, equal to tho weigM 
ofthiB cup when emplj, ia found convenient (though not necessary) as • 
oounter-weight 

When the operation is to be performed, suppose upon a gold or silver otb, 
tbe ore is first weighed, and afterwards ila surEice ia mdstened. The vcawl 
is then nearly Oiled with wator, and so much as is superfluous, or niKive the 
level of the beak of the spout, runs or drips oW, to a final drop. The nnAll 
cup is then set under llie book, and the lump ia carefUUy lowered into tiie 
ve«ol by a hair wire or wosed thread. This, of course, dispIacM ila Ofm 
hnXi of water, which runs off mto tho small imp, gmdually coming bftclc to 
the former level, by a final drop. Tbe weight of thia water is tho divisor, 
we^t of the lump the dividend, and the quotient is tbe spedflo gniTit;^. 

AOnoK OF WAVBS ON SEA BEACHES. 
An attentive examination of the accumulative and destructive actioQ 
wayes upon shhiglo beaches has produced a rule, so fat as i 
upon this subject. It has been obaerved that when bovcti, or any Imi nt 
bar of waves M upon the Shore per minute, tlutt then a destructive aotiOl 
9bing on — or, in other words, that the shingle Is disappearing. But ( 
wbeo nine or any greHter number of waves beat upon the «horij in the m 
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ttOB, then an accumuladve action is going on, or the beach is increasing. 
This rule, however, must be received with caution, for it has been remarked 
tiiat shingle generally accumulates with off-shore winds, and is scoured off 
dnring onnshore winds, and we believe that, however acute and scientific 
observations may be conducted upon the action of the sea at particular locali- 
ties, it would not be prudent to receive such conclusions as appUcable to 
beaches in general There was an instance of this last winter, when a heavy 
gEOond-swell, brought on by a gale of five hours' duration, scoured away, in 
fi)iirteen hours, three million nine hundred thousand tons of pebbles from ]the 
ooast near Dover, England. But in three days, without any shift of wind, 
iqywards of three million tons were thrown back again. It should be men- 
tiODfid that these figures are, to a certain extent, conjectural, but they 
Sj^vozJmate to the truth; the quantities having been derived from carefiil 
measorement of the profile of the beach. 

ON THB GREAT OCEAN CURRENT OF THE PACIFIC. 

. lieot Bent, of the XJ. S. Navy, recently read a paper before the Greogra- 
phioal and Statistical Society of New York, bf which the following is an 
abstract, upon the great ocean current of the Pacific, corresponding with the 
Golf Stream of the Atlantic The Japanese have known it for many years, 
and call it the Kurosiuo or Black stream, from its dark blue color compared 
with that of the adjacent ocean : — 

The fountain trcm which this stream springs is the great equatorial current 
(tf the Pacific, which in magnitude is in proportiqn to tiie vast extent of that 
ocean, when compared with the Atlantic 

Extending from the tropic of Cancer, on the north, to Capricorn, in all 
piobalHlity, on the south, it has a width of nearly three thousand miles. 
With a vdocity of from twenty to sixty miles per day, it sweeps to the west- 
ward in uninterrupted grandeur around three-eighths of the circumference of 
the globe, until diverted by the continent of Asia, and split into innumerable 
streams by the Polynesian Islands, it spreads the genial influence of its warmth 
over regions of the earth, some of which, now teeming in prolific abundance, 
would otherwise be but barren wastes. 

One of the most remarkable of these offshoots is the Kuro-Siwo, or Japdii 
Stream, which, separated fi'om the parent country by the Bashee Islands and 
Boatli end of FcHinosa^ in lat. 22^ north, long. 122 east, is deflected to the 
ncMlhward along the east coast of Formosa, where its strength and character 
are as decidedly marked as those of the Gulf Stream on the coast of Florida. 
This northwardly course continues to the parallel of 26" north, when it bears 
off to the northward and eastward, washing the whole southeast coast of 
Japan as far as the Straits of Sangar, and increasing in strength as it 
advances, until reaching the chain of islands to the southward of the Gulf of 
Tedo, where its maximum velocity, as shown by our observations, is 80 miles 
per day. 

Its average strength firom the south end of Formosa to the Straits of San- . 
gar is found to be fi:om 85 to 40 miles per twenty-four hours at all season| 
that we traversed it 

10 
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Near ite origin the Euro-Siwo, like the Gulf Stream, is contractod. sod ii 
uguall; confined between Fonnasa and tlie Miiji co-Sim a Islaods, witli a width 
of 100 miles. But to the nartliward of tliis ({roup it rapidly expwids on in 
■ontbem limit, and reoclios tlio Lew-Cliew and Bonin Islands, ijlviDK it » 
width to the norlliward of the latter of about OOU miles. 

To the eostwon) of the meridi:in of 143° cast, in latitude 40° nortb, tba 
alrean) takes a more easterly direction, nUowiag a oold current to intervens 
between it and the eoutliom conat of Yesse, wliere the thermal change in 
the water Is troai 16° to 30° ; hut Oom the harassing prevalence o[ fogs duiitig 
our limited stay ia Chat riciotty, it was impossible to moke such ohserrationa 
or experimentaaa to prove oonclusively the praduminant direvlion of thiaoold 
current through the Straits of Sangur, particularly aa the tide ebbs and flows 
through them with great rapidity. Yet, from what we have, I am inclined 
to bolioTe that It is a current from the Arctio ocAn running counter to tin 
Kuro-Siwo, and which posses to the westward through the Straits of Sangor, 
down through the Japan Sen, between Cores and the Japanese Islanits, and 
beds the hyperborean current ou tlie east cooat of China, -which Qows to the 
louthword through the Formosa Channel into the Ohma Sea. Fur to Um 
westward of a Hue oonneotmg the north end of Formosa and the south-waUm 
sxtrsmity of Japan there is no Haw of tropical waters to the northward, bati 
on the contrary, a cold counter current fiUittg the space betweeu tba Eiuo- 
^WD and ths ooaet of China, as Is diatloctly showa by our obiervHLiuasi 
tar OB this cold water extends off the coast, the sounditiBS are regulw 
isoreaae gradually iu depth, but Eimultaneoualy with tho ' 
ture in the water the plummet tails into a trough wmilar to the bed 
Qulf Stream, as asoortolncd by the Dmtod States Coa^t Survey. 

TUeinHueuceof the Kuro-Siwo upon the climate of Japan and tlie 
oTNorth America, ia, as might be cxpeotcd, as striking us that of the Qolf 
Stream on the coasts bordering the North Atlantic. From the insular pcai- 
tioa of Japou, with tho intervening sea between it and the continent of Aiii^ 
It has a more equable climate than tro e^joy in the Onitcd Stales; wd 
lince the counter current of the Kuro-Siwo docs not make its appvoraaoe on 
the eastern shores of the islands, south of the Straits of Songar, and aa thew 
islands, in tlioir geograpliical position, have a mora eastwardly diroclion Uum 
our coast, the Kuro-^wo, unlike tho Gulf Stream, sweeps cloao along (lUa 
shore, giving a milder cliniato to that portion of the empire than is ci(joyod in 
oorreaponding latitudes u the United States. 

The Botlcnkig uiduence of the Kuro-Siwo ia felt on tike coasts of Orcgcii) mm) 
Caiifomis, but in a less degree, perhaps, than that of the QulfStream on tlie ooMUm 
of Europe, owing to the greater width of tlie Pnciflc Ocean over tho AUsmthfc 
Still, tlie whiters ore so mild in Fuget's Sound, in liititude 4S' nortli, tbit 
Huow rarely falts there, and tho inliabitanla are never enabled to Oil tlmii io* 
houses for the summer ; and vessels trading to Pelropaulowski end tho ooait 
of Kamtakatka, when boeoniiug univiuldy from acoumulaOon of ice on Ihoir 
lluUs and rigging, run over to a higher latitude on the American ooMt Mid 
tbaw out, in the some manner that vessels frozen up on our own coast, ratnM 
^ain mto the Gulf Stieam, until favored by an easterly wind. 



ons, M 

31 



'btatural philosophy. 219 



HINTS ON VENTILATION. 

Why do we want ventilation ? Why do we want fresh air ? Why do w© 
want to take in oxygen ? And why do we want to get rid of carbonic acid ? 
Shortly, we want oxygen because of its chemical energy — ^it is the main 
epring of our life. On it the production of animal heat depends, and the vital 
powers — sensation and motion, no less than nutrition and secretion, are 
directly influenced by its action. 

Why do we want to get rid of surrounding carbonic acid? Literally, 
because the carbonic acid stops the way, and prevents the escape of newly 
formed carbonic acid from within. If we were placed in an atmosphere con- 
taining as much carbonic acid as exists in the lungs, the carbonic acid of the 
atmosphere would not pass from the lungs to the blood and act as a poison, 
bat that carbonic acid which was passing out from the blood would stop in the 
hmgs and prevent more from escaping out of the blood, and that carbonio 
acid which was formed in the body would act as a narcotic poison. From ex- 
periments on animals, it appears that the air must contain 20 per cent of cap> 
bonic add before absorption of that gas by the blood is observed. Molfeover, 
the escape of gases from the blood affects the circulation of the blood. In 
sadden death from sufifocation, the side of the heart which throws the blood 
to the longs is found distended, whilst the side which throws the blood fix)m 
the heart is empty; there has been obstruction in the flow. By stopping 
respiration sod caosing pressure we can stop the pulse and the heart's sounds 
and impulse when we please. This is more the result of pressure than of any 
arrest of escape of carbonic acid, and is a striking evidence how suddenly the 
action of the heart may be influenced by the respiration. When the escape 
of carix>nic acid from the blood is retarded or prevented, the want of ventUa- 
tion of the blood causes more or less stoppage of the blood in the vessels, and 
makes the blood a narcotic poison to aJl tlie tissues with which it is in contact. 
We may consider oxygen as our most necessary food, and carbonic acid as 
the refiise which passes into our sewers. We all fully believe that a house 
badly drained causes disease and death, but will scarcely admit to ourselves 
that a house or body without good means of ventilation is a house or body 
badly drained. At present our chimneys are our chief aerial drains, which 
almost cease to act as soon as the temperature outside and inside the house is 
the same ; and even when these drains are in action, we are unwilling to 
tiiink that that fire which ministers to our warmth, like most contrivances for 
doing two things at once, does neither well. — Frmn a Paper read by H. Bence • 
Jbnes^ M. D., before the Royal Institution of England^ April 18, 1856. 

SELF-REGISTERING Afi^EMOMETER. 

Mr. Welsh, Superintendent of the Kew Observatory, exhibited and de- 
scribed to the British Association a model of a self-registering anemometer, 
inyented by Mr. Beckley. In this Mr. B. has adopted Dr. Robinson's method 
of measuring the velocity of the wind by the rotation of a system of hemisphe- 
rical cups, the direction being indicated by a double wheel fi^i like the 
directing vane at the back of a windmill. A Ptout tfibular support carries 
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Ibe whole of the eiternal part of the inBtniment, including the in 
veIocit7, the direction vane, and a raia gauge. This support ia so inado Ihiit 
it COD bo eaail/ adapted to the roof of any building upon whicli It maj be 
neoeisaj; to mount it. All the Tolarj porta of the auemometer run upon 
fKcIion balls. The Bhofl of the apparatus for meBsuriog^ Uie maremcut of the 
wind, bj m«ina of a dlminisbiiig train of nheela, is made to turn a cytlndcr 
upon which la wrapped a slioet of paper of the kind ufnd for " metallic tnanuv 
randum books," this paper lisving tho property of receiving a Irnos from 
B a^le of brass. The sheet of paper is divided into two soctioos, ujiononeor 
wliick is recorded tho motion of tho wind nud upon the other tlio direction. 
As the cyUnclor is hoing turned by the action of the wind a dock oarriea ■ 
pencil along the cylinder at a uniibrtu rate of 13 inches in tho 34 hotari. To 
the lower end of the directiau shaft is attached a spiral of such a Ugure ttUK 
equal nngles correspond to etjual increments of nuliuB ; the edge of thta 
spiral consists of a thin slip of brnsa whloh touchya tlie paper and recontathe 
duwttion of tho wind on a rectilinear scale. When tlia timel of piipor it 
unwrapped from the cylUidor afier 3* hours, the motion of the wind and tli« 
dirodAn ore both found projected in rectangulur co-ordinates. 

TO ABCEBTAIN THE DIBKCnON OF THK WINK. 

Ur, T, Stevenson has communioatcd to the Edinlmrgh yem PhiliisophiciJ 
Journal, the following accnruto and easily applied method of Hscertoining the 
dhwildon of tho wind, by observing the refloctod image of Ibe clouds;— 

In making some sxperhnents, in wliich it was necessary to know acou- 
rately the direction of the wind, Mr. Stevouson was much annoyoi] by Uu 
(ntofflciency of ranee and all ordinary methods employed for tliat purpoM. 
Tho under currents of ajr ore so numerous aud oonllicting, more especially In 
towiu, where the bouses ore lolly, that the author has seen It proclaimed t« 
be duo east at one end of the street, wtiile at the other it seemed nilti (qoal 
certahity to be coming in a weelorly dhijction. 

In tliis dilemma, it occurred to him that a more actiurate condualon mighty 
be arrived nt, by observing the direction of the drifting clouds when rtifleote^^ 
in a mirror. At Qrst, Mr. SteveDSon ueod a oommon mhmjr, placed boriMHl- 
tally, so OS to have the sky reliectod In it ; and having liied upon a oloud, be 
watched its progress in the mirror, taking cafe to keep the eye steadily in 
one position, and carefully marldag the tnu± of tbe utoud upon the gksa witli 
a pencil of aosp. When this was done, it was easy, by placing a compass 
~0Q the mirror, to ascertam the direution of the wind ttata that of the cloud's 
path traced on tlie gloss. A more couTenient onit portable instrument tiw 
since been conHtructed, consiathig nf an ordinary compass having a silvsreil 
disc in tho centre of its covering; glass of such a size us to allow tlje paints of 
the needle and the graduated circle oftha compass to be seen beyond iti 
glass has cross lines cut upon it, passing tliraugh tlie centre, and drawn ai 
to coneapond with tlie cardinal i>oiuts marked on the divided olKlS. 
whole oompaas can be made to revolve in tho borisonuil pkne^ u; 
projecting from tho bottom of the outer case. Whan the cloud whWi to it 
obneno^ tins been selected, as near the zenith of tho ohnerver as posdblt^ <fl 
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o o mp asa should be gradually turned round until one of the lines upon the 
glass remMns coincident with one well-defined edge of the cloud as it 
paases across the field of view. The angle indicated by the magnetic needle 
being then read off, the azimuthal bearing of the cloud's track from the mag- 
netic north is at once ascertained. The convenience of this instrument might 
be iDcareased by having an eye-piece attached to it, capable of being fixed in 
sodi a maimer as to point to the intersection of the cross lines in the centre of 
the circle, so that the eye may be kept steadily in the same direction. By 
means of an apparatus on the principle of a camera obscura, the direction of 
the wind could be- easily ascertained by observing the compass bearing of the 
eload^B track. And, in the absence of better instruments, the reflection by a 
mirTor ought certainly in all cases to be preferred to the indication of vanes, 
whose action must always be vitiated more or less by friction, and perhaps by 
iJ&MBr causes, besides being liable to be acted upon by currents which have 
been distorted from their true direction by obstructions due to houses, trees, 
and the configuration of the earth's surface. The changes of wind and weather 
80 characteristic of our climate, might, perhaps, be more certainly or more 
speedily predicted by comparing the motions of the clouds in tie .higher 
regions of the atmosphere, with those nearer the earth's surfece, than from 
information derived fix)m other sources. Mr. Stevenson has observed a 
change of wind apparent in the direction of the high clouds for two^days 
before the currents near the earth's surface were affected, although they ulti- 
niateily assumed the same direction. 

mPERFECnONS OF THE ANEROID BAROMETER. 

Pro£ Guyot, at the last meeting of the American Association, in a commu- 
nication on the Aneroid, freely acknowledged its great, conveniences, but 
he entered his formal protest against dependence on it' for nice measure- 
ments of mountain altitudes. The instruments are all individuals, their 
errors subject to no rule except that of great variability. He had made many 
^experiments and comparisons with good mercurial barometers, and found it 
worthy of reliance as a scientific instrument, only under the condition that it 
is kept gtationaiy, and individually tested to learn the corrections for tem- 
perature, &c Had he trusted to his aneroid barometer in a recent visit to the 
Black Mountains, he would hsrve been led to errors of 400 to 500 feet, as was 
proved by the two good mercurial barometers that he carried. A traveller 
who carries an aneroid alone with him, must not expect accmracy within two 
or three hundred feet. Simply from motion or from having been subjected to 
great changes of pressure, it will change its zero without giving any external 
indication. 

ON THE SIMILARITY OF FORM IN SNOW AND CAMPHOR UNDER 
CERTAIN CONDITIONS OF CRYSTALLIZATION. 

Mr. Glaiaher, in a recent paper before the London Meteorological Society, 
stated that Mr. Spencer had endeavored to observe snow crystals, but, from 
tbeir perishable nature, he has experienced a great difficulty, as they require 
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tu be maJntaitied at a toinporaturo below 83° of Fuhrenlieit's i 
Mr. Sponoer beromo desirous, in tho study of mow crystala, K 
Htaniv BimiliU' in its habits of cryHtaUization, but of a leas [Kirisliiible ni 
and which would enuUlB us to trace tlie progreaa of th« wrystalB tctm III 
EilnplvBt up lo the moat complicated forms, ho tbaC, rcasanlng by analogy, wa 
might bo able to tlutiw somo light oa Uio eubJGOt. Camphor ciystuUiujil tiavlj 
does not whoUy uaume tbe form of bczBgouol crystals ; bat, like mow or itw, 
takoa the arborcEcent fconn, very similar to the CtoudM of feroa; but doosM 
when the proowa is quiok. The uioat t'onvBriient way to repeat tlie expwi- 
meut on camphor is, to make a soluCiou of this subatancc in alcoliol, and uild 
theroto aome water of annnonii*. Tlie field of inquiry thus opened by llr. 
Spenoer has shioe eugaged a portion of the aothor't attention. The proaeaa of 
crystulllKat^on appears to proceed rapidly, and to commetice Bimultaneooslf 
with tho sdlon of tlie uir upon the liquid, but to bo by no means curtajli of 
prooeoding siniilorly uudor Apparently similar condltiona. The procnaB of ils 
cryBtalliKBtioD boars the closest analogy to that of snow, uid the one of most 
frequent oocurreoue presents on endle^ nucceaigon of Uttio dots pnssiii(t to «ul 
&o willi the restless movementa of aninmlouia ; every instant thoee globules 
vei7 perceplihly inurease in siie, and develop points, geuerslly hx id numU!!, 
which continue to enlarge until llioy assume the eliamoter of iirboroBomit 
piunei, the addition of the elementary llgure beuig eOeotod at an unglo of 0(1'. 
The cryetal, when arrived at perfection, immediately bcghis to Himplily, and 
continues lo do ao till it is evaporated. One mniu iMorooco between ttiesa 
figures and thoae of bdow is, that they exhibit an entire want of aagularity, 
and only approriniate, oven when at tlieir greatest porfeoLion, to the snon 
crystal Juat as it eppeara before fhiolly diasolvlng. Tlie tiuthor observed that 
aoznetimea the Qguree were oclagonid, and at fimea, when few ivere present, 
many would bo double, ibr they share in this reapect a peculiarity of tlie snow 
crystal, but diS'er in their being unit<>d by a point of contact ciomnion to tbe 
two, instead of being unilec! by a slender axis, as la the erystala of anoir. 
The author concluded by obaerring, that these bodies ehicHy renemble the 
crystuls of snow in their bexngonnl al&r diape and ia the alijorcscent Ibnn oTv 
their pinuB. If not, however, intimately allied, it is interesting to observe and 
compare tho manner oftbeh* diange ; and a continuation of Iheae observation^ 
Tsried by experiments and the employment of other solutions, may yst ^ 
mcreaaed inlbrmation on a subject which, ns Mr. Spenwr remorks, is of pi 
linr bitcrcet, as uniting tho conQnes of meteorology and chemistry. 

NUMBEHS IN NATURB. 
Phyidcal flcieuce shows that numbers have a signiflcancy in every departnieii* 
of nature. Ikao appears as tiie typical number in tlie lowest class of planli^ 
and regulates that piuring or marrisgo of plimts and animals which is one of 
the fundamental laws of the organic kingdoms. ITirce is tlie characteristia 
number of that class of plnutti which Uaa parallel veined leaves, and It tha 
number of Johils in the ty]ncat digit. Fbvr is the stgniflouit number of tlUM 
beautiful crystals which show that minemls (as veil an etnn) have their 
metry. Five is the model number of tlio highest dnss of plantfl, tboM 
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rettenlated yehis and branches, is the typical number of the fingers and toes 
<^T0rtebrate animals^ and is of frequent occurrence among star-fishes. /Six is 
the }HX>portional niunber of carbon in chemistry, and 3 X 2 is a common 
nmnber in the floral organs of monocotyledonous plants, such as the lilies of 
'the fiel^ which we are exhorted to consider. Seven appears as significant 
oialy in a single order of plants (Heptandria), but has an importance in the 
animal kingdom, where it' is the number of vertebras in the neck of mammalia, « 
and, aooording to Mr. Edwards, the typical number of rings in the head, in the 
thorax, and in the abdomen of Crustacea. Eight is the definite number in 
cfaemioal composition for oxygen, the most universal element in nature, and is 
'very common in the organs of sea-jellies. Mne seems to be rare in the organic 
kingdom. Ten or 6 X 2 is found in star fishes, and is the number of digits on 
Hm fore and hind limbs of animals. Without going 'over any more individual 
. nmnbere, we find multiple numbers acting an important part in chemical com- 
positions, and in the organs of flowers ; for the elements \mite in multiple 
rdations, and the stamens are ofi;en the multiples of the petals. In the 
anangement of the appendages of the plant we have a strange series, 1, 2, 8, 
6^ 8; 13, 21, 84^ which was supposed to possess virtues of an old date, and 
before it was discovered in the plant In natural philosophy the highest law, 
that of forces acting fi*om a centre, proceeds according to the square of num- 
bere. In the curves and relative length of branches of plants, there are 
efidenlilj qaaatitative relations which mathematics have not been able to seize 
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Saihtb Claibe Detiug baa pabUBbed an extended descriptioQ of t&« 
methods omploTcd in Ms Inboratoiy to produce higli tompomturea, end lui paper 
pOBseasea great valiio ond interoat. For operations on a amiJl swJo, Doville 
employs a lamp of poculiar oonatructiaii, iu which the vapor of oU of turpen- 
tine or any oilier liquid hjdro-carbon is completol; burned hy means of a 
pnwerilil BTtifli^l blast of nir. Tho timip hi question would be ecarcely iotel' 
ligiblo without a flguro, sjid we must refer for fuller details of its construction 
to the original memoir, Bj its moana a beat, sufficient to melt feldspar, can 
be easily produced, provided that the table bellows employed is of sufflciwt 
slw Bcd power. [We hnve found It in practice less snfo and convenient than 
Uiegas bhmt lamps with EUteenjets, introduced b; Sonnenschein, but itslvca 
a liighor temperature,] Tho other apparatus discovered by the author Li a blwt 
(bmaoe, in which platmum and many otlior aubfltancos cfla be limd. It eon- 
siatsofacyUnderorBreclay IS cenUmetrca indiametor nod Eomewhat higher 
than its width. This may bo surmounted by a dome to provent the escape of 
'(ho coals from the force of the blast This cylinder rests upon the edga of a 
liemispherical cavity connecting with a good forgo bellows. A clroiiLu' plwe 
of cast iron pierced with openings about 10 miHimolres in diameter, and dEs- 
posed round the edge of the plate, forms tlio bottom of the cylinder and Mpa- 
rutes it IW)m tho cavity below. Tho author employs as I\iel, cinders fVom the 
lietu^h of a furuuuo heated with the diy coal of Cbarleroy. The«u clndem an 
Ibund mixed with pieces of coal, and are aided upon a sieve wIUi siiuure IiOlM 
of 3 millimctree in the side. What passes through thesiove is r^cctod. The 
ooals employed must vary IVom tho aiEe of a small pea to that of a nut The 
omaiblo Is placod,ln tlie centre of tlie cylinder and surrounded with kindled 
wood, upon wlilch pieces of coal of the size of a nut ore hud, and ut>ou (hen 
tiie proper fUol of the fUmace. The blast is then forced in slowly and graduiHf 
Inoressed. Tho force of the maximum temperature begins about 9 or a oootl- 
metres above thiflron plate, and is only T or 8 centimetres high. Tho eo*la 
above remnin oold thini the transrormation of the corhonio add into coAobId 
oxyd, which gas in the author's l\im)ice burns witli aflame 3 metres In lu 
Tho heat produced by thrsarrangrment is called by tho author the '' " 
from its peculiar tint In it the best ordinary onjdbloa run down U 
TheauthorusesUiroekindsof cnidbles. TlieHrstls of quicklime, uAli 
of well burned Ihne slightly hydraulic, which Is cut with ii knilb Oi 
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pttBt&j with a square base 8 or 10 centimetres in the side, and Id or 16 oenti- 
metres high. The edges are rounded, and a hole is made in one end of a con- 
Tenient size. Sometimes an inner crucible is used, each ha^g its own cover. 
When the substance to be heated is very refractory, only one crucible is usedi 
and the walls of this are made 3 or 4 centimetres tiiick. The base of the cru- 
cible must be 5 or 6 centimetres below the bottom of the cavity. The space 
between the crucible and the walls of the cylinder must be 5 or 6 centimetres. 
In using a lime crucible, charcoal is first to be introduced, little by little, till 
the crucible is covered ; the heat is then very gradually increased till the cru- 
cible becomes red, when the coals are removed to make sure that the crucible 
IS not cracked, after which the heat may be urged to the utmost. The second 
kind of crucible is of carbon. The author uses gas-retort carbon, and iashions 
it on a lathe. To free the material from impurities, it may then be strongly 
heated in a current of chlorine, by which process it loses weight These cruci- 
bles are placed within crucibles of lime, the intervening space being filled with 
Ci^cined alumina. The third species of crucible is made of alumina, obtained 
hy ffnlpining ammouia-alum. Thus prepared, it is plastic, but shrinks much on 
diying. To prevent this, the author mixes the mass with a calcined mix- 
ture of alumina and marble. A mixture of plastic and alumina, calcined 
^nyniTia^ atid aluminatc of lime, in equal parts, gives a very hard and 
infusible mass, which softens a little at the melting pouit of platinum. Once 
badked, these crucibles resist all tests ; even sodium has no action on thenu 
The lime crucibles ihay be used whenever the alkali is not injurious; the car- 
bon crucibles have a more limited use in consequence of their reducing 
agency. The alumina crucibles may be used almost always when lime will not 
answer. With respect to the heat produced by this furnace, the author gives 
the £]iUowing details : — Platinum fuses in a crucible of lime into a single well 
united button. This platinum possesses properties very different from those of 
ordinary platinum condensed fix)m the sponge. When copper is plated with 
the fused platinum rolled out into a very thin sheet, nitric acid has no action 
whatever, as it does not penetrate the leaf of metal A plate made from fused 
platmny" does not cause the union of oxygen and hydrogen even after several 
hours. Fused platinum possesses a perfect softness and malleability. In a cru- 
cible of carbon, platinum melts easily but yields a brittle aJloy of platinum, car- 
bon, and silicon. By raising the heat above the temperature required for fusion, 
Devill^succeeded in volatilizing the metal with remarkable ease, so that it con- 
densed in small globules. Pure peroxyd of manganese heated with carbon from 
sugar in quantity less than sufficient to reduce the oxyd, gave fused metallic 
manganese as a brittle mass, having a rose reflection like bismuth, and as 
easQy reduced to powder. Its power decomposed water at a little above the 
ordinary temperature. Chromium as prepared in a similar maimer was well 
fbsed, but not into a button, at the temperature at which platinum volatilizes. 
The metal is brittle and cuts glass like a diamond. It is easily attacked by 
chlorhydric acid, but little by sulphuric acid, and not at all by nitric acid, either 
strong or weak. Metallic nickel fuses to a homogeneous button which may 
be forged with great facility. It bas a ductihty ahnost without lunit, and is 
more tenacious than iron in the ratio of 90 to 60, accordmg to Wortheun's ex- 

10* 
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peHmeote. This nlokel oanUincd trooeH of Bilicon andcoppsr. Fused oobidt 
IB OS iluotile as nlokol, nnd still more tocacious. According to Wortltoini, in 
tonncitjiatochitlpf iron us 110 to 60, ornently double. The moat rolhiotorjr 
bod; wblcb iixv uutlior l\iaed wna silioo, whicli, buwuver, Id qUEuitiliea oT 30 
graiunieB waa not pdrttialiy liquified. Tlio author coiuiidoTs tlin fU^on of tkis 
body SB tlie limit boyoDd wliicli prooeBses do not go. — ^nn. de Ohimie tt 
de Phj/siqai, xlvi. IBS, 1858, 



We give below tho priacipa] points and BtatcmontB of a miniAtura | 
plitct recently publlibed in Londoo, dn tlio " Uace, Conveoiencee, uid Bconow^ 
of Gaa io Dweiling Uoubw," bj Ur. Ituttor, F.R.A.S. Of this little volmn«^ 
over thirty tliouuind oopioB liave been disposed of; and iU practical rag- 
gestlons will, wo think, commend themsdvea to eveiy intelligoct render : — 

Qad ii Buperlor to every otlier materinl tm a %lit-giving ogent, not only on 
account of tlie brilliancy of its elTocts, and its cbeapnesa, but bocause it Is 
safer, economlMS time and labor, End is mora easily man^fed. Always In 
their places, the lighting and putting out of gas ligbts ia the work only of an 
instant, No aparka or impurities are blown, or otberMBe scattered about; 
and, cODseqaently, tlicre ia no risk of damaging, or setting Ore to clothes or 
liimlturc, na bo often Imppeua with lampa and candles. The lime uiuaUy 
occupied iu uluaniug cimdlosticki* and trimming lamps k no trifling matter ; to 
Bay uothing of the diit, the diBagrepiibls odors, and Hjo wnsle, conBoqiicnt 
thereon. 

Tho mtmagement of goB is pcrfettly simplo nnd easy. All tliat is nnUy 
ncccBsary to Iw kuown about turning it on, and adjusting the supply, «nd 
turning it ofl^ to inaura perfect safely, might bo acquired, by practioo, in % few 
minutes, Tho moat ordinary degree of core and observation are sufGmeiit to 
guard against on oaeape of gas. When that happens, whether bj rolstak^ 
iMglect, or dclbct in tho pipes or Qttiogs, it ia easily remciAed, The odeir of 
gas Is BO unlike every other, constituting one of its moat valuable proper- 
tiei, that it con thereby bo Instantly detected, traced tu lis source, aud imroe- 
dlitely prevented, Lot it not bo suppoBod that the odor of gas in a house ' 

is a common oocurrence. Such a oaee is exceptive, and ia aa unneucBaor^ n 
that draitie, or sowem, or ceaspoola, abould bo choked, or ovoHiowlne, or 
left uncovered. When an eaoape of gas is aospected or known to exist, open 
the doer and window of the room, and aearch for It Immediately — but not 
with B lighted esndlo — and tho cause will soon be diaoovored. 

It must be conceded that in a house well lighted with gaa, there are com- 
forts aJid meana of enjoyment wliioh are unknown where, from ncocsa)^ or 
preference, candles or lampa are atill in use. The odvantngea of a good lU^^^^ 
in all porta of a bouse, Ikim tlie ceUar to the attics, aa contrastod '"it'^^^^H 
indifTereut or a positively bod one, aro not likely to be denied, Bj a jtomII^^^^^H 

tia intended just so much an ia necessary — a moderate, but not on ^^o*^^^^^! 
quantity — eufflcient for all practical purposes, but no waste. In Ug^^^^^^| 
pnvMf apartments this l^ a condition of tlin utmost importance. In it^^^^H 
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aasA other places of business, where doors are constantly open, and there are 
other means of ventilation, it is not so. There a great quantity of light is 
necessaiy, and, as frequently happens, the number and arrangement of the 
gas-burners are intended to attract attention even more than the goods dis- 
played for sale. In the quietness of the family this must be avoided. For 
Q>ecial purposes, it may be desirable to have the means of brilliantly lighting 
up particular apartments; but on ordinary occasions, gas should be used 
solely with reference to comfort and utility. 

It is sometimes said that gas light is injurious to the eyes. During twenty 
years of careful observation and inquiry, no instance of the kind has ever 
COBOB to my knowledge. A powerful light imprudently used, or improperly 
directed, might be expected to be hurtful ; but in that case light from oil, 
tallow, wax, or turpentine, would be equally objectionable as that from gas. 
To 81^ that a good light, in the sense in which the term is here employed, is 
injurious, and that an indifferent or bad one is not so, is about as reason- 
able as to affirm that the light of the moon is more useful than that of the 
BOD, or that it is easier and more congenial to the feelings to read, or write, or 
work, by fire light, than by that from candles. 

The eyes are more distressed, and sight more impaired, by a few days 
of over-straining in the dimness of candle light, than by years of closer 
application in the light from a properly regulated gas-burner. A good gas 
l^t^ producing as nearly as possible the same effects as diffused sun light, 
plaoed at a proper distance from, and above, the eyes, is not injurious ; but, on 
tbe contrary, exceedingly agreeable and eminently preservative. The direction 
in which artificiallight fells upon the eyes has not received sufficient attention. 
Table lamps and candles are, in most instances, too low ; that is, the light is 
too near the plane of the axis of the eye to be comfortable, or to produce the 
best illuminating effects. The natural, and, therefore, the most appropriate 
position for the light, is at a convenient distance above the eye ; the angular 
direction being, of course, dependent on the height and dimensions of the 
room. In this respect, gas has an advantage over other modes of lighting ; 
the situation as well as the quantity of the light, being determinable with the 
greatest accuracy. 

An uncomfortable degree of heat is sometimes complained of as one of the 
results of lighting a room with gas. By a little forethought, and a few simple 
contrivances, this might be prevented. Let it be remembered that the 
quantity of heat emitted by lamps, candles, and gas lights is, in practice, very 
nearly in proportion to the quantity of light obtained. It matters not, there- 
' fcwe, what means are employed or maiterials used in procuring light ; for, if a 
certain quantity be considered necessary, and there be more at one time than 
another, or by using gas instead of candles the quantity be permanently 
increased, the heat diffused throughout the apartment must necessarily be 
increased in the same proportion. 

It must also be understood, that the products of combustion are precisely 
the same in their chemical constitution, whether the light-giving material be 
wax, tallow, oil, or gas. If gas be well purified, it not only yields a more 
brilliant light from a flame of the same dimensions, but its combustion is more 
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sed, avaa- 



por&et ttuui that of laoipa and caocUea. In UHing the latter, it 
punitory procoaa of vsporizatioD — a iieoresiiry purt ot the Uglit-glviog o\ 
tioD. In burning goa thi!) in itiapcnscd witli, and many impleaamt adora an -* 
tlioreby nvoidcd. 

How linppons it that a room onoo considered so comfortablD wlien lighted 
bj candlaii eliould all at once becooie opprcBfiively iraim wbcn lighted by 
gas 1 This ia a question not very difficult to anawer. It in an evecy-daj 
oocurrenco. In tbo room referred to un ordinoiy occaslona, thtve had pro- 
bab^ beea tiro oandles used. On epecial ocdmiona, Ibe number might hwe 
been increased to four. Gaa light ia iulroduced. The uauaJ habits of pru- 
dence and economy in the use and management or light aeom to be entirelj 
Ibrgotton. Qaa beiug much clieuper than cnndlea, the light more agTBeable^ 
and the quantity so easily inorpaaod, nil tho thoughts ore nbsorbod in lighting 
the room effectively. If only onegas-tmrnerbetisod, — and that pcrluipamay 
not be the proper form and sb^ adapted to the rooro — it ia likely that in ttw 
Qrst Bxperienees of a good light, the quantitj^ay be equal to tbatfhDm oigh^ 
or ten, or even twelve candlee. IT two buruera instead of one be used, avaa - 
supposing them to be appropriate, and of a smaller sze, it ia not Ukdj tt 
tliore will bo less light than from eight or ion oandlea. 

In the case hare described, is it wonderful that the room shoul*ba ni 
fortably warm ? What ia to bo done ? Bo more economical of light, 
tlie advit>e'of thoee whose knowledge and experience may be relied Ol 
following their directions, use suitable burners and glasses, admit a contbiuoiu 
supply of thsh air to the room, and adopt some of the simplest and uheapeat 
meUioda of ventihition. All will then go on weU. Evoiy room and paseaga 
in a house might be properly, that is, eSectively lighted ; and there neod ba 
no wnsto of gas, no excess of light, no uncomfortable degree of hcnt, asd 
what ia Ukolj to bo of equal unportanoe, no cause of complaint about expenaft, 
Theie conditions imply good manageraent; by which is meant just the sams 
amount of care and watchf\ilnegs ns are usually exercised over other domeslia 
orrongemetila. 

There is no reason why gna sliould tie wasted, or used extravagantly, any 
more tlion tbat the moat ordiiuiry articles of food, or dotliing, or tbel, should 
he thrown a^ay or misapplied. This is a part of domestic management in 
whluli servaots require lo be well inetrueted. Unljl it is explained to 
them, it is difficult for some persigs to understand bow that which can be 
Been only by its illumhiatlug effects cen so eaally be lost, or Improperly wei, 
or willUlly wasted, A lew lessons on this sulyect will be veiy uaeAil. 
Maatera and mistreases will inoreaso th^ own knowledge, by thus ondeavo^ 
ing to import a little of tluit wliich ought to bo possessed by otlior memben 
of their household. 

When it is said tlie cost of gas ia equal only to onc-soventb of that of 
(mould) candlee, be it remembered the comparative oost of the materials haa 
reference to equal quantities of Ugbt trom each. To suppose that the light iA.. 
a room hitherto supplied by two candles, and afterwarda bj gas oquii,' 
twelve cuidlee, would ooat lees In tho latter case than in Uie former, 1 
be a very great mistake. Expet^ence soon oorrects those errors ; 
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brings with it a feelmg of disappointment, if not (^ dissatifl&ction. 
Tiw low price at which gas is sold, leaves a wide margin for practising 
eocmomj. It is impossible for any one, in the transition from candles to gaa^ 
to be satisfied with the same quantity of light they had formerly used. This 
is a practical result; and so long as the excess is kept within reasonable 
limitiB^ eveiy statement here made about the cheapness of gas, in comparison 
with candles and lamps, will be fully verified. 

Xhere is no burner better adapted for private houses than the union-jet, 
eommonly called the fish-taiL It is made of various sizes, and is chei^ and 
dussble. The smallest sizes answer the purpose of single-jet burners for bed* 
IDOODS and passages ; whilst the larger are so easily adjusted as circumstances 
require^ that the combustion of the gas is perfect when the quantity of light 
isanaU. 

In choosing fittings no special directions are necessary. So great is the 
variety, and so easy is it to obtain whatever is suitable, both in price and 
appearance, that every one's wanti| can be supplied. As a matter of taste, it 
is desirable to think of the height and area of the rooms, the color of the waUs, 
the style' of the furniture, and the uses to which the rooms are implied. 
Light and elegant fittings, tasteful in design and beautifully got up as respects 
woriananship, have taken the place of the unmeaning masses of metal which 
fiHmerly disfig^ured,.and assisted in over-heating, the best rooms in a house. 
This is an important change, and in the right direction ; due, in a great mea- 
sure^ to the cheapness of gas, and the increased demand consequent thereon. 
The cost of fittings was formerly an obstacle to the use of gas. There is no 
longer any cause for complaint in this department Cheapness, usefulness, 
durability, and embellishment are easUy found so to harmonize that the pocket 
need take no exception to what is most approved by the eye. 

It deserves notice that the use of ground (roughed) glasses is attended by 
km of li^t, and, as a consequence, more gas is required, and, therefore, an 
additional quantity of heat produced. Under the most £a,vorable conditions, 
at least one-fourth of the light is absorbed; and when the glasses lose their 
odor a still greater quantity, varying from a tiiird to one-half Everything 
need not be given up to utiUty, nor must too much be yielded to appearances. 
A middle course is the easiest and the wisest All kinds of gas glasses, espe- 
cially those used with fish-tail burners, may be made sufficiently ornamental, 
if the lower parts were left perfectly bright The light would, in that case^ 
be most abundantly diffused, exactly where it is most needed ; whilst comfort 
and economy would be easily and pleasantly combined. 

Yentilation is a subject much too difficult to be discussed in a few pages. 
Some general directions are all that can be promised, and it is hoped they will 
prove suffident 

Taking any number of houses in a given locality, it is not to be denied that 
those well lighted with gas are more easUy and efficiently ventilated than the 
others. Spontaneous ventilation, that which most closely imitates natural 
processes, is greatly promoted, and mdeed is always in operation, in a house 
whose walls, and ceilings, and furniture are dry and warm. In sudi drcum- 
it ii impossible that air can remain at rest A constant hiterchange 
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Is eRbaLed; &«Bh uir forcuag llJ<eir in, and baying its tompcratiim rnlsM^ 
when, ui^bg its nscapc, it gives place to a f\irtlier supply At a lowor tom- 

Tlie prucees Just desaribed niiglit be greatly wtsisted by tlio )i4nii£Bkjn, by 
day ntitl nigbt, mid at all seasons, of n certain quuitl^ of cold air into thfl 
prindpsl passages of s liouso. An opening In a door or window, propwly 
protoctod from weather, and on tlie moat Hlioltor»d side of tbe bonae^ is all 
Uiot is roquirod. PftrtitionwBJlfl,andotberawhieh are battoiiod, usually supply 
a moans of indirect coiumunicatiDii, between Qoora and ceilings, with the rwf 
of llio house. No betler system of ventilutioD oaa bo adopted than to admit 
a properly regulated quantity of air, in this way, to particular rooms whwe It 
is moat needed. Taking Uie air fkin the top of Iho housif, that is, &om tlw 
roo^ instead of the bottom (the kltchon and other domostio otUoes], it is always 
aool and wholesome. In many instancoa advantago might bo token of a 
plotura, or a looking^glaas, or a book-cose to conceal an opening Id tlw 
plastering, the noarei tjie coiling the bettor, Bay tan or twelve iuchca eqaars, 
fur (be ingress of air. This shonld be covered witli perfbratod zinc^ to ketp 
out Insocla, and fttted up with a abdlng-door ai^astable at plensurc. 

In derlEtrng plans for rontilating, many persona are greatly troubled about 
getting rid of tho healed air, and they aro disappointed bccauao it will not 
make its escape at any opening tliey may oboose for it. It is eaalor to begin 
by adtultthig a oontJnuous supply of cool piue air ; just so much of it, aoeonl- 
ing to season, and tompomturo, and other ouxiumstances, as shall Im agroeoblai 
and yet its presence should not be Indicated by oroating a draught. Iftluabii 
well looked nfler, there need bonoonxietyftlioutwhat beoomescf Ilia vitiatsd 
air. That must be displaced by tho entrance offtvsb air. £otb kinds vHnoul 
occupy the somu pUoeat thesametime. This is ventilation on tlie truest pttB- 
oiplee, and witliout risk of baring the hood almost blown oO; or tho (bot Owen. 

The gas motor is now so gonendly used that any description of ft is lun 
unneoessory. As on ocourate and diainlcreBted measurer, botwoon buyer and 
sollor, it baa no oqual !n oonuuerulal transactions, Its oonstruolion and mod* 
of operation, the working of the index, audits means of rooording tho qwuh 
tity of gas which passes through tho machine, ore easily explained taA 
quickly understood, by those who wisb to posaesa the necessary inlomution. 

In eeUmating tho relative cost of gna light, as compared with tho light from 
tallow, was, and oil, it has b«en already stated, that equal qnaiititjes of light 
ftvm each maljsrial form tho basis of such calculations. 

The BDvorol standards of comparlaoD and theh' respoctivo p^cce are isfet 
Iowa, namely — ~^^^h 

Tillnn oindlM (dipt) itM^pcrlb. ^^^H 

Do. do. <inonld>) M ditto. ^^H 

OompoBldun miidlH , IDA ditto. l^^H 

Wm ditto ti. U ditto. ~^ 

CommoD lamp oil Si. IM pet t*). 

Bl«na aitlo IS*, ditto, 

Wlien tlie charge fbr gas is 6«. per 1,000 oubio feet, a quantity suffldmt W 
produce light equal to that to be obtained from a pound or tallow (monld) 
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at 8d will cost only l^d; which is less than one-fifth the price of 
O MrtlflB Compared with wax candles the cost of gas light will be one- 
sizteenth. 

In oomparison with the cheapest kind of lamp oil, the cost of light from 
gas win be less than one-fifth, and compared with sperm oil only one-ninth. 
Gas is admirably adapted, and is coming extensively into use, for warming, 
y gntila t ang ^ and cooking ; and for many other purposes both domestic and 
oominerciaL Cooking by gas is easily miderstood, and is very cleanly and 
OQOYenient. In many other respects it possesses advantages so peculiarly its 
own, that it needs only to be fiedrly tried to realize all that can be said in its 
&Tor. Boasting by gas is the perfection of that part of the culinary art. 
The meat thus prepared, both in flavor and nutritive properties, is superior to 
tiiat cooked by an open fire ; and this is as applicable to the smallest, as it is 
to Hio largest joints. In baking cakes, or pastry, the requisite knowledge is 
acquired in a few hours; the heat being regulated with such accuracy as 
always to insure success. In warning by gas it is desirable that the stove 
flhould oommunicate with a flue or chimney ; but always in such a manner as 
that, whilst the products of combustion escape, as much as possible of the 
heat might be retained in the apartment. 

INVESTIGATIONS IN CHLOKIMETRY. 

The anomalies presented at times in the process of treating with hypochlo- 
rite of lime (conmionly called chloride of lime) the standard test hquors of Gay 
Lossac, have just been explained by MM. Fordos and Gr^lis. A normal solu- 
tion of the hypochlorite having, at the end of some time, lost its standard 
▼ahie without having lost its bleaching power, these chemists examined the 
liquid and found that a part of the hypochlorous acid was changed to chlorous 
add, which bleaches indigo well, but does not act on the arsenous acid 
employed in the process of Gray Lussac. 

This &ct is of great importance in commerce ; for on examining a hypochlo- 
rite of lime or soda, the merchant or dyer is not anxious to learn the quantity 
of hypochlorous add present, but wishes to know the quantity of coloring 
matter a given weight of the hypochloric will bleach. 

MM. Fordos and Gt&ia have therefore sought for a better process ; and after 
employing it for four years in the fine establishment founded by them on the 
Seine, they publish it for the benefit of the trade. They replace the arsenous 
add with hyposulphite of soda, a salt that is definite in composition and 
analterable of itself and which chlorous add destroys easily. It is very 
soluble in water, and not poisonous, and therefore every way preferable to 
the arsenous add. 

Excepting this substitution^ the process resembles that of Gay Lussac. 
2*77 grammes of crystallized hyposulphite of soda dissolved in 1 litre of water, 
constitutes the test liquor, corresponding to the arsenical solution of Gay 
Lussac After having taken 10 cubic centimetres of this normal liquor, 100 
pftrts of water are added and some drops of indigo ; and as the hypochlorites 
ire generally alkaline, and since the hyposulphite of soda does not decompose 
mdily except in ah add liquid, some drops of sulphuric add are added. Ab 
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the solution of hypoaulphitB has been provioialj diluted witii water, there b 
no ilniiBcr that Uie liypoaulphurous acid will bo imtnedialel; decumposed In 
oonBotiueuco oftho BllgUt csocbs of aulplmrio acid addod, 

TliiB liypOBulphite i» al«o an ococlloDt antidote of bromlDO and iodbe, whiob 
are lorgelj in uao in t)io operations of pliotograpliy. 

ATOMIC WKIGHT OF UTHUJM. 
Frur. J, W. Mallet has, during tim poit jeor, nccuratclj re-dotormlned Una 
alomio weight of litliium, heretofore a not fully lenlad point. Prof. M., bj a 
eoriee of tunLljBe*, has sliowo, beyond a doubly that SS.StI tauBt be laJcen ■& 
Che oquivnlont of lliie metal, a number corroaposding to Q.DS upon the bj4n9> 
gensoalo. 
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WATKEB NATUKALLY. 

In tbe ScicutiQo Annual for tlie year 1SS3, an investigation of a gi 
oT remarkable compoaltiun by Or. A. A, Uayes, is eiren, Tlie restricUoo 
Impoged on liim by those hiiving an Interest commercially in monopolising 
tlie ortiole being removed, wo cau now state that the remarkable bod/ 
named by Dr. llayaa rock gnatio, abouiidcd In Monks IsLiadaff the oonat of 
British Guiana. In the experimental course adopted for tlie purpose of 
explaining how commlauted Ssh bones and anlnml matter could lorm a wlMi 
oompaot, and hard rock, whicli some persons oonsiderod as a lava, it wh 
demonstrated tlial the Uoconipoaition of organized bono tn pure or nlioe 
WRt«r, ofDiired points of groat iutereal to chomlata and geologtats. 1!beJbl- 
lowing 1b a brief abstract of tlie results obtained: — 

Where bonoa inunorscd in water, either pure or salino, aro exposed to Ui> 
temporature of 80° F., a fbnneutatlTe deoompoilcion of tlie tianies of the bone* 
oominences aud continuoa for some time. The gases evolved nro mixed will) 
the aolds and ethers usually producod in the docomposition of muscle, add 
the sulphur compounds are alao proieut, sir being freely admitted. Tbe Ikt- 
ocdlsoftbe tissues become broken, Gits and oils are separated, while a■up«^ 
fidal breaking up of llie structure of the bone occurs ; translucent bonc^ Ulu 
(tsh bones, beoome more opaque, ood an evident diemical cliangu uf oumptMJ- 
CloD odvanoca. 

The watjsr becomes greyish in color Ihim suspended matter, uid contains 
the whole scricfl of acida known to ntteod organio decomposition In presaoco 
of Bzatlzed compounds, but most remarkably it is aikaUne in Its ai 
papers. At a oertain stage of the aotion, no amnumi 
The fluid eitlier IVoni pure water, or saline, or aoa water, will bear bt 
900° P., and a coogulatlan of albuminous compounds anaue^tAejluAl n 
tng ttBcaUna. 

Tested Ibr bona phosphate of lime, this salt is ibund to be present li 
same proportion n« wo find dissolved from recent bone by warm woter digoo- 
tion, and wltliout flirtlier cxamlaation tlie case might be passed as on««f 
rimple Bolutloo of bono phospliato in a gelatlnoos solvent. 

If an oxopBs of nmmonia be used to separate the botie phosphate dlanolva^ 
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and a moderate heatj or even boiling, be resorted to, the whole of the bone 
phosphate can be separated, leaving a clear fluid^ which, thus deprived of 
most of its oi^ganio matter, readily passes the filter. 

On adding to this filtered solution an ammoniacal solution of lime, an 
instant abundant precipitation of a hydrated salt takes place to such an 
extent that the whole fiuid becomes a jolly in consistency. This salt is prin- 
cipally bone phosphate of lime;, crenate of lime being present, besides other 
organic salts of lime. 

The phoapharic add thus separated from the bone in putrefaction, leaves 
Ihe lime base in the presence of arsenic and other organic acids, for the 
caibonic acid to unite with and form carbonate of lime, at the same moment 
jhoep^wric add dissolves in thb fluid withmtt preventing an alkaline reaction. 

Recently prepared bone phosphate of lime can be decomposed by a cur- 
rent of carbonic add in pure water; the bicarbonate of lime separates partly 
as carbonate and partly remains in solution. Ammonia causes bone phos- 
phate to &I1, but the filtrate contains much phosphoric acid, which is uncom- 
bined with an earthy base. 

The fluid which dissolves phosphoric acid from the bone, also holds a ^foskll 
qnantity <^ bicarbonate of lime in solution, but the alkaline action is not 
wholly due to the presence of this compound. It appears that a portion of 
protein or other animal organic base holds the phosphoric acid engaged at 
the moment of its separation. 

In two cases of poisoning by phosphorus, which were chemically ex- 
amined by Dr. Hayes, the contents of the stomach, and even the parts of the 
tissues, altered by the phosphorus were strongly alkaline. Both cases 
afforded a compound in which the phosphorus as phosphorous acid was in 
anion with organic matter. 

Ttaa elimination of phosphoric acid in the progress of putrefactive fermen- 
tation, explains, as b^ been done, the formation of rock guano. It shows 
tiB how readily bones give to sea water and other waters their phosphoric 
add. In connection with physiology, the experiments show that phosphoric 
add may exist in the tissues, although the compound be alkaline or neutral, 
and that a phosphate may pass away or be so placed without the disturbance 
which might have been expected. 

Wohler has more recently shown the solubility of bones in water, but it is 
posmble the beautiful decomposition here described may have escaped his 
attention. 

02r THE COMPOSinOX OF THB DEPOSIT OBTAINED BY THE 

EVAPORATION -OF SEA WATER. 

• An extended research on the composition of natural waters, carried on for 
some years, by Dr. A. A. Hayes, has demonstrated the existence in all 
natural waters of certain organic salts, which, present in only minute quan- 
tity relatively, have yet a very important and wide bearing on the origin of 
cemented rocks. It became important, therefore, to study with much minute- 
ness the composition of sea water, emitting the more obvious and well known 
materials which form the saline parts, and keeping in view those which elude 
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the ordinary nnalytlcal procnsM. A port of Uiciw rciiilts hu been published 
in tlI(^ procoi^dinga of che Boston Bociety of N^tuml History, while eame of the 
moro uuportaul condusiom have not yet nppeared. The present nrticla Is 
intended to illiistralp the mothwl resorted to in a particular cusp, and to give 
the composition of the mflttor which (hnns by Iho evaporalion of sea water, in 
prcMnos of a largo volume of the wati^r, and excluded from matters b auspon- 
rion, in its relation to the new lacts. &.iiat;B)B had shown that the water of the 
Csrriboan Son, at diSeront depths and in dilTerent montlis of the year (which, 
from Che curronla and great evaporation, may be considered as representing 
the main oomposition of sea water), contained, orjpinic salta of lima, one of 
wbioh, the tirciuih, was OBsUy recoguisod, while one less easily determined 
awaits ftirthiT examination. This fact, established by analyses of man)' 
aampleu, suggeeted the importance of a re-ex:iunination of the deposit whioh. 
&Us Q^m concentrated sea wator affected by heat, aJthoit|^h tho deposit in 
t^ie wator of Boa-going steamers had been analysed by skilfUI ohomiats bdbrtL 
^ moment's coiiuderation of the ciroumstoucos shows that tlie supply 
pump of the boilem of a sen-going steamer must take up an average of tba 
Huperflclal waters through which tlio vessel passes and re-passoa, and any 
deposition taking place in the wnter of tho boilers would represent an svera^ 
composition In tho ear^y salts lusceptlble of deposition. The Sne steamers 
of the Oollins line to Liverpool from tlie port of New TorV, are provided with 
boilers composed in large part of vertical tubes, formed of fine brass, drawn frcw 
ingots. The water of tlie ocean is pumped into horiMntal reservoir^ 4 
whtch <t rises only no rapidly as the evaporation domauda, and h 
depoiition taking place in the brass tubes will bo free from i 
Impnrlliea, *ud represent audi aompounds, whether pre-existing in i 
or formed In it by heat as it booonKis concentrated, while abundance of V 
la present. A quantity of this deposition obtained from the polished tuhea of 
brass, when subjected to analysis, gave about twelve per cent, of sub-oarbonnto 
of mognesin, to about eighty-throe of sulphate of lime, besides phosphalo oT 
lime and other products. 

The aub-carbonate of magnesia results from the action of the orj^anic aaJu 
of brine on magnetian gaits contained in sea water, as takea place in the 
analysis of sea water, imd hence this decomposition, which bad been reftmd 
to the presence of biearbonate of lime, beoomes n simple cose of double 
deeompotition. Experiments show that bicarbonate of lime does not dooom- 
pose magneeian aalta, but dissolves with tbcm; while carbonate of lime, 
boiled with magnesian saits, decomposes them ; the artioo is never perlbot In 
presonce of sulphate of lime, A portion of carbon derived Ihitn one of tha 
organio acids by the action of heat, is always present, as la ulso a sUicato of 
iron, which had been diasolved in the water. 

Tho phosphate of lime fbund is not bono phosphate existing in tlie walt^ 
but the phosphate containing (h» proportions of base to one of acid, as Ibnnd 
by Dr. Hayes to result In otl coses of decomposition of bones in wntw, 
elUter pure or saline. The action of this organic salt, proved to exist loaM 
wnter m cemandng rocks,-!! « subject to be omddered by ItselC 
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TO KAKE BAXCm OIL SWBfit. 

A correspondent of the London Builder ^es the fbllowing results of his 

experiments' upon randd oiL 
The following substances will prevent oil from getting rancid: — 
1. Sweet spirits of nitre. A few drops added to the oiL The effect is due 

to the nitric acid of the spirit, oxidizing every thing but the oil itself The 

hydrogen has nothing to do with it 

3. Creosote appears to answer even better than the last. 

8. Methylic alcohol (common "wood-spirit"), if added -in small quantity 
to oil, win prevent its putrefection, probably from the creosote, &c., it contains. 

4. Hypochlorite solution. The hypochlorite of soda is about the best, but 
a Utile strong solution of chloride of lime does very well, shaken up with the 
<ril : when required for use, the oil may be decanted from the top, or drawn 
off with a syphon ; or let the mixed oU and solution be poured up<)n a circular 
filter, (horov^hly wetted with waier^ and placed in a funnel, when the solution 
will pass through the filter, the oil being left. Any liquid which does not 
perfectly mix may be separated in this manner ; the filter paper to be pre- 
viofQsly wetted with the fluid intended to pass through. 

5. ,Small pieces of charcoal, soaked with diluted nitric acid, I have found 
to posseas similar properties to the above. 

Sabstances that will make rancid oil sweet : — 

1. Sweet spirits of nitre. 

S. Creosote {very uncertain — cannot be depended on). 

8. Methylic alcohol (very uncertain — of little use). 

4w Hypoddorites (quite effectual in a few hours ; in a few minutes if boiled : 
the cKry «att9 are of little use). 

& Peroxide of manganese (very good). 

9. ATiimol charcoal (very good, but takes a few days, unless boiled with 
theoi]). 

7. Charcoal (of no use unless boiled with the oil: that from heechtvood is 
beet). 

mPKOYXMSNTS IN THE MANUFACTUEE AND PREPARATION OP 

OILS AND FATS. 

on frvm. the Avocado Pear Tree. — ^The Avocado pear tree (Lauras Persea)^ 
tk native of the West Indies, produces a highly oleagmous fruit, which yields 
an oil tbaX promises to be useful in the arts. The Governor of Trinidad lately 
larwarded some specimens of this oil to Prof Hoffman, who states that the 
«gil has an acrid principle in it which he has been imable to separate, and also 
contains much mucilage ; but that when treated with a small quantity of sul- 
phuric add, after the manner practised in France for the refinement of rape 
oQ, a very exceUent oil for purposes of illumination was obtained, being, in 
ikct^ nearly aa good as sperm oiL The oil is also very suitable for the manu- 
ftctore of soap, ^ther in its unbleached state or after having been bleached 
with chlorine. 
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FufcanianC Oifa.— A pttleat hna been Wkon out in Engknd, hy Alexoodv 
Parked for trentlag oUi with the chloride oi' sulphur, whic^ cliaugea their 
character, reudorLog tlieio similttr to vulconiicd india rubUsr, and inaolubla in 
uiueral naphtha ood sulpburet or carbon. He henta about 3 parts, by weighk 
of the ehloride of sulphur with 8 parts, hy weight, of oil, up Lo about 940', 
when tho combination of tlie two ii effected. Tlii« vulcunized oil, it Ii 
Btntcd, can bo mixed with gutta peniha or hidia rubber, to diea^wa the 
manuractiirad artlclea mrulo from theao materials. 

Oil Jor Paivivng. — P. Goatier, of Paria, has tukon out a patent fur tr«iatiag 
poppy, linseed, and other oil for mixing with paint, by adding ta these oOi, 
when slightly heated in a ooldron over a flre, eulpliurio ncid, reshi, niwt 
gnnese, and liHiarge. One pound of ail of vitriol and 1 pound of inuigBiiu* 
ure sutBdeot for 10 gallons of oil and 10 pounds of resin. Tbey miist be 
added cautiously, and stirred well for three or four hours. 

Pndw^is of Cutlar Oil. — A patent lias been obtained by Wilson and Ptif W), 
of London, for an improvement hi troatiog oiifi to obtain a new (Jajili« pro- 
duot. CaMoT oil is phuxA m a still, and tho temperature of it ia rulacd lo 600* 
or 6S0° Fob. — superheated steam behig used in heating. Aa the nut of 41a- 
tUlation goes on at this heat, It is fouod that when about one half of the eeo- 
teatd of the still have passed over in the form of lat adds and glyoerioe. I> 
fhw drops of a milhy-whito substance also come over. The heat Is then cut 
oC^ and the distillation stopped. On the interior of the sUll (hero la DOW 
found a peculiar spongy oiustic matter, which has an olTcnsivo odor, wlilob is 
reraoTod by a current of low pressure steam, and washing with a Bulution of 
the oorhonate of soda. Wo understand that thia elastic product pnrrntiwrii 
some of the quohties of India rubber. 

- A. Mr. Duntnt, of London, has also obtained a patent within tho past year 
for eitraotiog a very clear oil Irom the castor beans. The outer tikin is flrat 
removed by rollers previous to the crushing and heating of them. Tliis Blm- 
ple improvement produces a clear and flno oil, which it is proposed to eall 
"oaatrine," the outer cuticle being then applicable for manure and otixel 
purposes. By this proooss the thicker portion, or stearins, which Is now lost 
(by behig mixed and left with the outer skin or cuticle), is obtaiaod, ami the 
oleagboua or thin portion of tlio oil ia not colored and deteriorated. 

OS from Ftlroieum and Coal — Mr. Bancroft, of Liverpool, liaa laltly 
patented a method of manufDcturing oil from petroleum, oc earth oil, fimnd 
in Burmab and other Gouutrios of the East, which prooeu is as foUowB: — 
The crude petroleum, or cartli oil as imported, is phiced in a oust iron slUl 
of ordlnoiy construction, to the centre or body of which a spiral worm oT 
copper is Hxed, attached to a steam pipe pasung out of the side near tbe 
bottom, and communicating with an ordlnaiy steam boiler capable of reaieling 
a pressure of 60 lbs. to tlie square inch. Tho copper worm should be <ipaa 
at the top, and terminate one loot above the cylindrical port of die Mill, or 
one (hot within tho dome. The still should be supplied with loogitudinal 
copper condensing pipes placed in an iron or wooden cistern liocd with loa^ 
whii'h is to be supplied also with a steam pipe communicaloug with the boiUl^ 
am! nilod willi water. Tho still being chiirged with liie crude polroleuni, Uw 
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first part tsi the distillation is carried on by the aid of high pressure steam 
lifeing passed through the spiral worm until the most volatile parts, among 
whidi is eupion, are driven off; the steam so applied should not be less 
Hmo. fifty, and not more than sixty pounds' pressure to the square inch. 
Kfty pounds* pressure is found to answer in practice. The distillation is 
-Qieii continued,- aided by a gentle fire placed luidemeath the still, until one- 
fifth part of the contents of the still have passed over into the receiver, and 
that one-fifi;h part is found to be eupion nearly pure. The contents of the 
leoehrer are then discharged into another vessel, and kept separate from the 
flirttier distillation, which is continued, the fire being urged and the steam 
supplied to the still, until the remaining ninety-five parts, or nearly so, have 
passed over ; these will be impure eupion, that is, eupion combined with other 
carbo-hydrogens, holding a large quantity of paraflBne in solution, and called 
eupion oil, the production of which is the object of the second course of 
dtetiUation. During the latter part of this distUlation, large quantities of 
panffine and a small part of pjrolaine pass over ; and great care must be 
taken to keep the condensing pipes at a temperature of about 90 degrees 
Fahrenheit at the middle of the distillation, gradually raising it to about 120 
degrees Fahrenheit towards the end. This object is obtained by means of 
tile steam pipe passing into the water contained in the refrigeratory cistern 
sarrounding the condensing pipes. There will remain a residuum in the body 
of the still after the charge has been worked off, containing a large quantity 
of parafi&ne ; this is placed in an iron retort (similar to those used in gas 
works), and is heated to a low red heat ; paraffine vapors pass off, and are 
oondensed by means of a straight iron condensing pipe of at least three inches 
in diameter, issuing from the interior of the retort, and maintained at a tem- 
perature of about 120 degrees Fahrenheit, by passing it through a cistern of 
bot water kept af a uniform temperature of 120 degrees Fahrenheit, or there- 
abouts, throughout the distillation. The impure paraffine thus produced is 
mixed with the eupion oil before mentioned, or it may be purified. 

l^eaiing Bituminous Mineral Products for the Extraction of Oils, Ac. — M. 
Barry, of France, has recently patented some improvements in the treatment 
of bitumindus shale. Boghead mineral, and other schistose bodies, to obtain 
Yarious conmiercial results therefrom. The produce is, highly rectified 
mmeral oil, mineral oil for lighting, fat unctuous paraffine oil, and mineral 
grease. The. inventor uses retorts for decomposing the schistose bodies, and 
a receiver. The pipes which conduct the gases from the retort, enter partly 
into the receiver, which is placed at some distance from the retorts ; a con- 
denser, provided with refrigerating tubes, condensing the raw oils and ammo- 
niacal waj;ers. Purifiers formed of wooden cases, lined with lead, and pro- 
-^ed each with an agitator, are employed to place the oils, after their separa- 
tion from the thick tar, ui contact with 5 per cent, by weight of sulphuric acid. 
The matters must be agitated for about three hours, then left to settle down, 
and drawn off into a second purifier, placed under the first, where they ha/e 
added to them about 5 per cent, by weight of caustic soda^ or a sufficient 
i|Dantity of Hme water, and the whole is to be well stirred for several hours, 
lEDd then allowed to settle. The distilling apparatus for the raw oUs, is com- 
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poEed or % oueurbit, plMwd over tha rdrnac« ; it <a litu«l with a nun-bol* Jb» 
olunriug it our, and oommunlsnte)! by a pipe with a coil, from wlilcli the pra- 
duels oCdlBtmatiuD oro dlwtmrged into a rvc^iver. After BubmitUog tt« raw 
oiln to a pHuiBry diBtill>,tion (Lo sepomM the semL-liquid tor wblch reraaina in 
tliD oucuibiL), tiiof pre licnttid sucooBsiTd; witli iulpliurio ucid, oustlo aod«i 
uid Itme wfttor, nnd are tliini. re-dislilled ii tbe Bame maimer as wioliMW w 
rum. Tbe oita aepamted from the thiclc tar yield (under a proporly-regulitod 
diitilintion) first, the Ijgbt eBsentiul oil ; aad afterwards, oila of a deuw 
abaroater. The iliKiilatioii may be further proceeded with, but tlio h»t miul 
bo progressively increeseil, and tlio pioduot roauitint; will be uuctuous oil, fli 
Ibr greaaiug aud lubricBtiag. A. nearly liquid tnr will still remain m lb* 
oucurbil, whicli may be converted mt« a black greaae by miiing it witli owMie 
toda. After being well stirred, at a temperature of froni 76° to 85' Fahr^ Ibc 
two or tliree hotire, aaponiQcsliaii takes place, and llie malter, Iwiug run ioM 
apprapriatti reoeivera, fbrms what tlia inventor ternis oiiaeral purafflniiod 
greaae. Tbe unctuous oil is placed in' refrigerators with double boUaia% 
wherein it la submitted to a lowJ«mpemturc, at which tlie ponilfioe will bt 
Beparntcd, the remainder being gntliered in bag« and aubmilted lo preasurt^ 
in order to extract whatever little oQ it may contain. In the decomposition 
of schiatDae aubatancca, the heat fbr the production of the oily rnuttcm moat 
never exceed 400° to S00° Fahr., for if carried Iwyond, all the gas would bt 
oouverled into oarhonateci hydrogen and carbonic oxide, to tlio detriinont of 
the hydro-cnrbonated and hydros»rburetted liquids obtained. 

Mprmiemmtt in Oie Preparation of Oila, — A patent haa boon taktm out in 
Snglond by H. Hart, for a lubricating dl which can be made b; auy panoo. 
It eonsiata of aevoQ gaJlona of lard or otber oil mixed with one gnllaii of 
crude turpentine. They are stirred togettier until tbe turpentine ia faiUj 
incori>orated with the oil It ia alated tliat thla mixture also makai • gcod 
and safe burning oil 

Saa ALBUMEN IN CAL1C0-PBINTG»Q. 

Some curioua atatiatica have been recently published, iadionting the extool 
to whicb egg albumen is employed in calico-printing. Tlila aubslnnoo ia uaad 
as a medium fbr affixing upon tlie cloth certain iusoluble pigments, aucli u 
■rtiflciai ultramarine, not attacbablo in the ordinary process of dyeing, and it 
a new and valuable auxiliary in calico-printing. A single oalioo-prlnl 
cctabliahment at Mulhanaen, Germany, uaea per annum, 6,000 kilcgmmmM 
of dry albumen, at a ooat of 10 franca par Itilognunint^ equal lo 80,000 Ihmos; 
930 eggs produce one kilogramme, wliich multiplied by S,n(10 is equal (0 
9,C0O,OOO egga. One bon produces SOO ogg^ per annum j and, lhet«Ibi<^ 
ia,»OU hem are required to aupply this one factory. 



The followmg arc the concluaions ofa paper on Ihe tlicory and ni 
of soap, recently read before the London Society of Arta. by n gentlea 



pmotioid ezperienoe and knowledge. After detailing the rationale of 
fhe experiments and patents brought forward for the past ten years, he said 
that the only patent relating to the manufacture of soap which appeared 
Ukely to succeed and to lead to a practical result, was for combining the 
BUrterialB by mechanical means without the aid of fire, the object being to 
croid ibe formation of glycerine. He felt satisfied that much inquiry, and a 
nries of accurate experiments on a large scale, must be devoted to this 
waSbje&tf heSare the success looked for can be achieved. He says : — 

*'If the theory of the manufacture now generally received be correct, we 
BnMt not be sanguine of great improvements being made m the process. 
• ** It 18 hardly possible to have a purer or cheaper alkalL 

**The process of combination, by the joint action of steam and firo, or by 
only, is simple and rapid, and the treatment of the soap, cooling it in 
and then cutting it into bars, after the chemical process is perfect, can* 
■ol be much improved or cheapened ; but if we seek for new principles under 
Mieh the saponification may take place, there is room for great economy in 
Hie ntw materials, and, therefore, for the production of an equally good, if 
not BOperior, article at a very low price. 

"At present, firom 8 to 10 per cent, of the fatty matter used in soap- 
iMlring is converted into glycerine, and is wasted. We make nearly 100,000 
tans of soap annually, requiring 60,000 tons of tallow, oil, &c., one-tenth of 
fi>fakh is absolutely thrown away. 6,000 tons, at £30 per ton, or £180,000 
pw annum, is the measure of this waste. 

" The quantity of fatty matter required to make a ton of perfect soap, is 
IS ewt 8 qrs. lbs., or 1,540 lbs., but analyse the soap so produced by* what 
means you may, you cannot reproduce more than 1,400 lbs., not of tallow, 
but of fiitty acid or hydrogenated tallow, and therefore representing really 
bat little more than 1,300 lbs. of tallow. The difference between these 
quantities is to be found in the glycerine." 

IMPBOYEMENTS IN THE MANXJFACrURE OF SOAPS AND CANDLES. 

BkaMng Rosin for Soap. — J. Bunde, of England, patentee. This improve- 
ment consists in melting the resinous substances by a jet of steam, and boiling 
the same with caustic alkali, adding a little salt when boiling, and then 
passing currents of air through the resin, which is then allowed to stand 
Ibr a little while until all impurities settle to the bottom of the vessel The 
dear is then run off and used in the soap boiler, and as resin is now used, 
and for the same purpose. 

Bdrdening Fatty and OUy Bodies. — R. A. Tilghmann, of London, has 
■ecored a patent for hardenmg oil and fatty bodies, by subjecting them to 
the action of a small portion of sulphur or phosphorus at a high tempe- 
rature. 

An improvement of A. J. Austin, London, said to be of value, has for its 
olgect the hardening of the outside or surface of the candles. Stearic acid is 
Hiized with five per cent, of white wax, and then dissolved in half their 
weight oi methylated spirits of wine. By rapidly dipping tallow candles into 
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Uiia aoludon and witUdrawiag tliom thoy will be found oovtaed w 
hard Qbn, ocd may be immediately bandied. 

An ImpTWtd Soap caiicd " JaponiUiline." — 1 
fbcturing a golatinoiu Boap in the fQllowing mi 

" Suppo^Dg (snja the putectee) that I wiab to raanufacture one thouund 
live bondrod pounde of the sold soapi I proceed as fQUows: I flrst pour ia • 
copper boiler about oighty-oigM gallons oS salt water, and "i't witb it about 
one hundred and twelve pounds of cryatol Bodn, or ubont seventy-nine poundi 
of salts of soda. Two or three houra aflor the soda baa been [u contact wift 
the water, I agitate the mixture, end add to it about one hundred and 
twelve pounds of common hard or Bolt aoap. The Gre being placed uqder Ihs 
furnace, I toave the mixture to be boated until the temperaturo attains fort; 
or forty-five degrees centigrade, when I add to the liquid about sevcnteea 
pounils of Russian or Amorioan pearlaah; I well mix the whole, and whan 
tha soap ia nearly diaaolved, I suspend m the middle of the copper ft vfliit* 
linen bag, conlaining about seventeen pounds of pounded quicldime. "niia 
linen bag, atronglj tied at ita uppor estremitj to avoid any of Clie nutttera 
BBcaping, muBt bo immersed in tho liquid to a depth of about eight inches. 

" When ebullition bos aoramenced in the copper, I slowly agitaW The 
liquid mass, and pour therein about five gallons of mucilogo of linseed, mnnh- 
maUow, or psylUmu seed — alter which, I add seven and a lull' pounds cf 
boroK, or about two and a half pounds of calcined alum. 'When the whobi 
is well mixed in tho copper, and the liquid presents the appearance of beiiig 
periktiy homogeneous, I leave it \a boil on a slow Ore during throo quarten 
of aabonr. The fire should then be eithiguiahed, and the copper corend 
over. When the temperature foils to Qlty-Qve or sixty degrees, I pour tbe 
liquid Into barrel% where it becomes solldiQed in about twenty.fouir hoqn 
(auppodng that hard nap has boon used) ; if athcrwise, it will remaiii io 
a gelatinous state." 

Lapofle'a Improvement in Candlt Mam^txin. — M. Laporte, of Paris, hM 
obtained a patent fi>r the following improvements in manu&cturing candlM: 

The invention conslEtH, llrst, in the employment of a tubular wiok, ooto- 
posod of a groat many tiircad^ woven, plaited, or otherwise united togeAer; 
also ui the employment of a jaclLGt or cnsu round the moulds, capable of bring 
heal«d ftom 113° to 133° by steam ; also, ia a general process to maaubo- 
tnre a candlo, composed wholly of regolable was, or having vegetable wax 
for its base. 

Tho manner of carrying this invention mt^i eCect Is as follows: — To mike 
two hundred weight of candles, for oiaroplo, tolte 68 ports, by 'woighV «C 
vegetable wax, and 84 parts of tallow, or of coooanut oil, or olhor stuti^ilt 
oil, or of any fetty liquid or solid body suitably prepared, and beat the s«mt 
to alwut 194*, by means of steam or n water bath. The fatty body is oaD- 
bined with the vegetable wax, for tho purpose of rendering tho VBgetiiblawsi 
less fHablo and brittle, and of Increasing the intenu^ of the light Previ^, 
to melting, the yfax must be crushed up, and then thrown, together with flit, 
tallow or fatty matter, into a vessel containing water, nciduliiteil by auljdl 
uoid. Tho melted mixture must be allowed 1< 
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oieotiy flnil), when it is drawn off into another vessel, where it is left to get 
a KtUe cooler, an even temperature being maintained throughout the mass by 
keeping it well stirred. The mixture is next run off into moulds containing 
wicks, and heated, as before stated, up from 112° to 132" ; and the tempera- 
ture is gradually lowered down to from 59o to 67*, when the candles may be 
lemoYed from tiie moulds. The wicks may be composed of from 60 to 150 
ttureads, woven, plaited, or united in any suitable manner, to form a capillary 
oohunii, large in bulk, and at the same time very divided ; and they may be 
made to bum either so as to require snuffing or not. Vegetable wax, if sub- 
mitted to too high a temperature, turns black ; while if the temperature be 
not high enough, it curdles, and does not produce a perfect candle. — NewtorCa 
landon JowrnaL 

ZMPBOYEMEKTS IN BLEACHING CLOTH AND PAPER. 

Two patents have recently been taken out in Europe for different methods 
of bleaching. The one by Pierre J. Davis, of Paris, is quite an original process; 
he employs for this purpose chloroform in a state of gas. The cotton fabrics 
are placed in a dose wooden box to which steam is admitted from a boiler, 
at a pressure of 60 lbs. to the square inch ; this box contains a liquor made of 
carbonate of soda (cr3rstallized soda), of a strength about 4" in the hydrometer, 
and the goods are steamed in this for about two hours, then allowed to cooL 
The box must have a safety valve on it, and an emission steam pipe. After 
this the goods are taken out, dripped, and placed in another close wooden box 
lined with lead, but communicating by a pipe with a chloroform generator. 
This consists of an earthenware vessel into which 3 lbs. of bleaching powder 
(chloride of lime), 3 lbs. of slacked lime, a quarter of a pound of alcohol, and 
Bibs, of water, are placed together and stirred. About one pgund of hydro- 
Ghl(»ic add is then poured upon these materials, when the chloroform gas 
begins to generate, the cover is then put on the generator, and the gas con- 
dacted by a pipe into the leaden chamber which contains the fabrics. This 
gaa half bleaches the goods in the course of an hour or so ; when hydro- 
gen gas is introduced into the box, to expel the chloroform. The goods are 
then submitted a second time, for a few hours, to the action of chloroform gas, 
made of a like quantity of materials, but distilled from a zinc retort heated to 
140^ Fah. After this operation oxygen gas is admitted to the goods, which 
imparts to them a bluish shade. They are then taken out, washed, dried, and 
finished. 

The othqj: patent is that of H. Hodgkinson, of Belfast, Ireland, and consists 
of a steam-tight box half filled with bleaching liquor (chloride of lime) heated 
hj steam, and having within this box a revolving wheel made with apart- 
ments containing the fabrics to be operated upon. Each apartment has a 
door to put in and take out the goods, also opening in the bottom, to allow 
the entrance of the liquor. As this wheel revolves, the goods are dashed, as it 
we^e, through the hot liquor in the box, and are thus bleached rapidly and 
0veiily. 

By the common method of bleaching, the liquors used are all cold, because 
the dilorine gas is expelled by a vei^r moderate heat, but as the gas operates 

11 
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lU mcwe mpidly when het ttinn oold. It oenaInl7 eim ba Mved, 
QMi aocelcruted, by bliMcliiiig In tight boxes heated by Etoam. 

Bfeaeftinjf Paper i^jjji. — M. Didut, of Pfiria, hna prepnrcd Iho ftJIowi 
method of blenching pDpor pulp; — He Imiucraeg tlie pulp in 
bleaching liquor, wliich U made by saturating oUloriile of lime 
QBing the clear liquor, oud tlieu passes enrbonic acid gas through it. It h 
■tat«d to be au improved procrais fur btcndiing both ;julp and textOe fabrios, 

Blcaehins/ Slraw Palp. — In tlie spocilication of a pitant lately grauled to 
J. Cowley, and D. F. Sullivan, of EnglaDd,Jt is stated tbat iublcacliiiiggtmr 
pulp, tho liquor (ohloriue) used is about one and a half to two degree* la 
Twaddle's hydrometer, in strength ; that a lower stronijlh will not bldaob tbe 
pulp, and a BtrDnger liiiuor will Injure It, and not prodooe so good a color. 
When ttie straw is undergoing blonohing, it is oareTolly watched, and an soon 
te it assumes a reddish color, jost mei^ug on the white, a jet of steam la 
cautiously lot on and continued for two hours, unli] tho liquor has attuned to 
ft blood heat, or about ftO", at which temperature it is maintained for about 
two hours longer, when the straw will be completely bleaclied, and fit On 
the beating engine. Unless tlio steam is gradually introduced, the color wU 
not bo good. 



ON THE 0DAN08 OF THE ATUJITIC. 



t meeting of the Boston Society of Nat Hia., Dr. A. A. 
1 tlio following paper on the Guanos of tho islands of {he At 

About two yours wnce, on enterprising comtnoroial Arm in Boston dis- 
covered on Monks Island, — a small island oQ' tlio ooost of GuJann, u renuirk*- 
ble rock, covering a deposit of tho kind of guano now so well known. U 
coming Irom the Atlantic side of South America. The rock and guano won 
Bont to ma for cliemicol analysis, and Undlng both to possess a high economl' 
cal value, I reoommended tlia introduction of thcni ns sources of pho^hate 
of lime, lor ogrieulCural purposca A large quantity of thcee prodUL'ls hia 
been imported, and numerous analyses by myself and others have shown ft 
considerable uniformity In tlie composition of thousands of tons. 

In the sp«iinien whioh I liava called Quaao Rocic, wo have irregular 
inctjistationa of iVom one inch to two fuot in Ihickneas, pale yellowisli bro1n!^ 
or nearlj' wlute, while its Q'lUTture Is of somt.' sliodo of dark brown, and abovs 
bands of very dark, alternating with tlioso of a lighter color. Like comptol 
calcareous concretions, the upper surlhce proBonts rounded elDyatioQf ^ 
nodttlas, while below the muss is fiill ot cavities and irregularitiw. Il 
ture is generally spUntcry, and its wverage hardness, greater Qua 
Fluor spar, is nairt to that of Feldspar. 8p, Gr. 3-i40 (average). 

The arenaceous guano may bo considered as commiuu(«d llsh bCHlM, 
with minute shellu, still retaining organic matter; nnd one 
shows the first step in aggregation, fay which solid masaes toa. 
eventually, by chemical operations, become consohdatcd, so that tho 
body has all the characters of a firm rock. The rounded grains of tb9 ■ 
CeouB gaano are ^Fitrally of the atze of mustard teed, and 
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■madalUSDB aggregate; and they show individually as the grains of sand in that 
rode In the goano-rock, this individuality is entirely lost, and the eye 
detects nothing in the close-grained and compact banded mass, which indi- 
cates its origin. Indeed, it would be difficult to find two bodies mineralogi- 
edly more diverse than the two specimens before you. It is to this loss of 
ihe granular form, and the production of a compact, remarkably dose textured 
lock, that I wish especiaUy to call attention. 

This gfuano-rock has a composition not very difiercnt from that of the 
arenaoeous guano ; both, however, present a very novel result, by analysis. 
In stating the composition, I purposely omit several constituents which occur 
in minute quantity only, and keep in view the bone phosphate of lime and 
organic matter, as the prominent constituents of both. 

100 parts of the Guano Rock consist ofj Moisture, 0*80; Dry Organic 
Adda, fta, 11*00; Sulphate of Lime, 7*90; Bone Phosphate Lime and Mag- 
nesia, 110*20; Sand, 0*80. 

100 parts of the Arenaceous Guano, from below the guano rock, contaiui 
Combined water, 6*84; Dry Organic matter, 1*80; Sulphate of Lime, 7*00; 
Bone Phosphate Lime and Magnesia, 114*4:0 ; Sand, 0*60. 

Considering the mineral matter of each, that in 100 of guano rock weighs 
88-^ in 100 of arenaceous guano Oly^g^ ; the proportion of bone phosphate 
of Ihne and magnesia becomes 110 nearly in each, when an equal weight 
is taken. The question, from whence does phosphate of lime, of this 
composition, come? at once arises in tlie mind of any one who ha^ a 
recollection of the composition of fish bones, and especially the composition 
of the ordinary Atlantic guano of the Aves, and other Islands. In 100 parts 
of calcined ox bone, there are 86 parts of bono phosphate of lime and magne- 
na^ and 14 parts of carbonate and silicate of lime ; rarely 88-5 parts as given 
by Heintz. Fremy has recently classed the bones of man, elephant, lion, 
p|^^^, kid, ostrich, serpents, codfish, and other fish, as identical in composition. 
I have found the bono phosphates of lime and magnesia, in the burnt bones 
of the halibut, to equal 86*80 per cent, while the bone and organic matter 
of the vertebra of this fish, as extracted by acids, afforded 92 per cent, of 
the mixed phosphates. Taking, therefore, the highest result on any fish 
bones, we have in the dry matter only 92 per cent, of bone phosphate of 
•lime and magnesia, while 100 parts of the dry mineral part of the guano rock 
afford the phosphoric acid sufficient, when combined with lime, to produce 
125 parts of the same salt. 

As wo can look to no natural source for bones having the composition of 
guano rock, we inquire into the chemical influences exerted while the excre- 
ment of birds, mixed with more or less of other animal remains, undergoes 
decomposition at a temperature never lower tlian 85° F., moisture and water 
being present. 

Experiment shows that under these conditions, the putrefaction proceeds 
with the production of acids. The bones of the halibut give to sea- water lune 
nlta, at the expense of a portion of the bone. Abstracting hme from the 
boDOf leaves in excess the phosphoric acid, and the washing away of the 
Aolnble laltB of Ume formed, by rains, adds them to the constituents of sea- 
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■wtMT. RecuiTlDg to the compaction of guuio-roiik, we see tlml tlie propur- 
Hon of orgBnlo salta and otlint orgnnio multt'r.'ia niucb larger than ezuCs in 
tbo gtumo fh)m wbiuli it was d@ri<ei), TIig ph^icol cbomctpra of the rode 
at^ DiodiSed b; tbo presence of these onropDundg, but the most remarkable 
aLaagn U that Itom a grmiuliu' to a oompaet solid. This change oodd ba 
ejreoled by in^troiion, aa talcea plaue Iroui calcareous waters ; but u the 
rock guano is above the mam producing th<3 soluble orgnnio salta, It is neoes- 
BVy to conudor another conilition. When water holding saline matter Jo 
solution eTaporotes Crom the surface of the eartli, pure water aJotw eocapM, 
while the saline and colorod organic compounds rumain at or nonr Iho sor^oe. 
In aocordMioe with this law, the saline matters wliidi cim be dl«aolv4d, And 
the colorod matters which can be suspended, in water, rise to the surfiue, 
and BO long ae capUlndty con act, thoy are deposited in tlie porous put^ 
grsdoally Ulllng Che pores and consolida^g the surface. DouIjUcibs, wU1« 
this proceKl is pniciieding, rouis cany l>ack a part, which is to bo raised anew, 
aotil flnallj tlio surlkoo rook, no longer porvioua, hocomM oemButod into the 
compact state it dow preseats, by this action of capillarity. As tlio material 
of the guano-rock lias been organised at one time, and may now be conudac- 
ed OB mlnoralined, the Hpmiiseiig prcaotit a Sno Illustration of tUti action (/the 
minor natural forces in chnnging the physical oondiUons of nmtlor, as well u 
Its □lictrilcal compoutioa. On the other hand, the putreloctiou of ^Uromain^ 
being olten ncconiplmied by tlie rormatioQ of acids, we are able to triMtB 
their souroes tlie organic salts uflimo, as well oa the phosphute of licne, ■' 
unalysofl show to eiisl io soa-wutar. 
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ON TUK PHHVENHON of Tllli OXIIIATION OP WSIJ 
Those familiar witli electrical scionoo nro well acquainted with 
that Kiue eierciscB positlTe relations with regard to roost otlior motola. 
other words, it possesses the power of keoplng them in a negative slato when 
hi coutoct with them. In this negative state thej are incapable of i-nlwing 
Into combinaUon with oxygen, and this circumstance mi^ be applivd witli 
much advantage to the prevention of tho oxidation of machh)or;!r, eq^eciallf 
Boeh parts of it a«, in the case of marine engines, are liable to oomo in ootrtut 
wiHi water. Many instances wiU nt once suggest themselves, fn wfalA 
much manual labor might be saved by the Cmple oontrivauce of appending 
either a ring or a slip of zinc to the metal to be preserved bright. It would 
be especially applicable in the case of bayonuta aad rlflo harrols; and a rioo 
edf^ng to a eoabbard would prevent rusting of the sword. 

THE MANUFACrrtlEli: OF ALLOYS, OR COMBINATIONS OF 1 

It isa curious but noverthclesa undeniable fact, that on kind ol 
has received less benefit fhim tha recent progress of cliomiool kaor 
this country than the fabrication of oUoya, Tliis is all the niure 
when we coa^dor the enormous field open to inquh'y, and llM f, 
the harvest to be there gathered. A. new alloy is really a n 
to society; and although the apatlly of sirientiflo men with resp«ot tall) 
Joi't has hitherto led to the produoUon of very few aucb mrtals, yot n 
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one example maj be cited where a large fortune has followed upon an 
inyention of this kind. 

The origin of the word, as applied to metallic compounds, is no doubt 
eoeral with the age of the so-called "noble" and "base" metals; a form of 
lacg:aage naturally leading to the conclusion, that when any noble metal was 
mixed with a base one, its nobility was " allayed " or " alloyed," and conse- 
quently diminished In this sense, the base metal came to be regarded as the 
allay or alloy, and as such is thus described by an old writer : " Alloy is the 
proportion of a baser metal mixed with a finer or purer ; as the quantity of 
copper that is mingled with gold to make it of a due hardness is called the 
aDoy ;" and with this meaning the word is still used by our assayers of gold 
and silver. But it is clear, from the very nature of the example here chosen, 
fbat no admixture of one base metal with another like itself could generate 
an alloy in the opinion of writers of the old school ; nor can we anywhere 
find that brass, bell-metal, &c., were called alloys, until mixed with gold or 
alver. 

Ii; however, we now proceed to examine the meaning of the expression 
alloy, in the present day, we shall find that it extends to every admixture 
of two or more metals, and is, perhaps, no less absurdly diffuse than it was 
previously limited. On the new system, 99 parts of gold and one of copper is an 
alloy of gold ; whilst 99 of copper and one of gold is an alloy of copper : nor 
is there any fixed or recognised limit at which an admixture of metals ceases 
to bear the name alloy : in fact, almost every metal we now use might, from 
its casual impurity, come within the boundaries of this definition. Lead, 
with a trace of silver, will thus be an alloy of lead ; and iron containing a 
trace of manganese an alloy of iron. Such a state of things cannot fail in the 
end to produce uncertainty and confusion ; wherefore we propose to establish, 
fiir present purposes at least, a distinction betwixt what we shall call an 
alloy of metals and an admixture. 

Kany years ago Dr. Dalton drew attention to the fact, that many of the 
alloys in ordinary use, as brass, &c., were very nearly atomic compounds, or, 
in other words, mixtures of metals in such proportions, that one combining 
equivalent of the one was imited with one, two, or three equivalents of the 
other; and this peculiarity was found to extend to what may be termed 
native or natural alloys. Thus, brass of good quality consists of about 34 
rinc and 66 copper in 100 parts, which is very nearly in the proportion of 
one atom of zinc to two atoms of copper ; and again, the native of allby of 
gold and silver, called "electrum," is said by Boussingault to consist of two 
atoms of gold and one of silver. In fact, many such examples might be 
pointed out in support of Dalton's opinion, though it is quite certain that in 
this, as in many other of his assertions, he carried his views too far, and was 
misled by his mathematical bias. Silver and iron, for example, refuse to unite 
permanently, and separate on cooling; but the iron retains, in this case, a 
snail and variable quantity of silver, whilst the silver retains a little iron: 
flfanOarly lead and zinc comport themselves; and in neither instance can any 
VNUxmable grounds be found for inferring that an atomic combination has 
ensoed. It would appear, therefore, that the union of some metals in atomio 



^ 



ANNUAL UV BUIENTIFIO DISCOVERY. 



] 







{iTopartioD caa be effected, wbllst with others it cannot ; and hetiM 6 

fbnner, we propose to retnin the word "alloy," — ualng tbo t 

" eombiJiBtioii ofmBtftlH"for the lutter. On lliia beHiB, Ihoraibre, onlj 

will Qieun a mixturo orooo or more atoms, or cqulvaloute of ooo nistal, in 

one or more atozoa or oqiilTrtlentg oT another, ao as to tbrm what ma; Iw 

called a chemical compound, wherooa a "oombinaUon of metals" will mon!l}r 

imply a mixture in no definite proportions, but suggesting tbe ideK ot't' 

mechiinical compound: thus, bniSB [brmod fttun HI parts of xii 

of copper, or 34 zino and 96 copper, would be aa alloy, — whilst our t» 

illver uid gold coinage would be an admixture of metflb. 

With this prolimtoary dofinitlon, wo will now proceed to 
bUo}^ ia common use in the art«, or, more ocrroctly speaking, tliose o 
pOundB wbidi nearly approncli the nature of alloys. In such n list we 
place brass, type-metal, bell-metsl, speculum-metid, pewter, Britonuln-m 
and Bolder. The first lims already been described; the eeuond gcc 
Hisla of about S parts of lead and I of antimony, wbicb closely % 
3 fitoms of lead and 1 of antimony, £dl-metaJ ia compoaod Ot <i Jl 
copper aod 1 of tin, and may be regarded ae on allay of 7 
to 1 of tin. Speoulum-metoi contains about equal quantities of oopperl^ 
tin, with amaii aud rnriable proportions of arsen: 
be looked upon as composed of 2 fttoms of copper and 1 of tin, Fewtw 
and Brltannia-roetal ore triple compounds of tin, antimony, imil 1 
in whidi the proportions approach, for the llrst, an atom of each ii 
and fbr the second 3 atoms of tin, 2 of antimony, and 1 of load, 
more variable tlian any of the others ; l;ut the best kind is made wit 
of load and I of tin, which eorrosponda to about 2 atoms of lead m 
tit). TlLore are other compEmnds which might, perhaps, liare been b 
within this group; but aa, in reality, none even of those wo have tele* 
Htrietly speaUing, alloys hi our limited sense of the expreasion, It ia i 
follow tlie subject further than to show, by this nour approach to Bt 
bination, how probable it is that the same aubstanees, fabricated w 
regard to that proportion, would possess more useful quahcies ud b 
quentl; disappohit the expectations of tlie ortisun. Taltc, fbr m 
cue of bell-mclal, an article notorious fbr the uncertainty of its ii 
compound contuus, according to the oaprioo of 11a fabricator, from IJ 
parts of tm, with Gxim 7S to 8S parts of uopper, and a little iintimonj,*j 
or ovDO iron : 1^ bowerer, it mquires to be on alloy of 7 atoms of a 
1 of tin, tbe proper proportions would be ^9 copper and 21 tin, V 
ol' lliis kind before our eyes, it seems Blrongc tliat notliing prx 
arisen with respect to allD}'S; and we ctuuiot help tliinklng that 
the other elcmcDts of the working man's education, the doctrine o 
oombining proportions might rerj properly be hiulttdcd. — 

NEW MODE OF COPPERING VKSSU 
M. Oudry, of France, has made prelimiiuuy oiperii 
electrotype on an enormous scale — no other than to the oopperinfr of Ij 
n ships of wliatcwT tonnage. Tlie vessel would )ie ooutod * 
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adfaerent species of vamisb, then placed in a dock to which the cupriferous 
solution would be admitted ; and then by a series of piles, the requisite tliick- 
nSBs of copper would be deposited in from eight to ten days. The advantages 
promised are diminution of cost and perfection of result ; for, there being no 
Joints in the copper, destructive animals could not penetrate, neither would 
therer be such an accimiulation of weeds on the bottom as now takes place. 

ON THE QUALITY OF COPPER FOR THE SHEATHING OF SHIPS. 

From a series of articles published in England during the past year on the 
above topic, by James Napier, F.C.S., we derive the following memoranda. 

Shortly after sheathing by copper was introduced, it was found that it did 
not wear equally — ^that while some lasted many years, others only lasted a few 
years ; but it seems a general opinion that the sheathing, since its first intro- 
duction, has greatly deteriorated, and since these last thirty or forty years 
the rapid wear or waste in sheathing has become the rule, and instances of 
long wear exceptions — ^a fact which is certainly a serious matter, both for our 
merchants and our government. The quantity of copper required for covering 
a ship's bottom of course varies greatly. A ship of 120 guns consumed 4,738 
sheets, weighing 17 tons 19 cwt., which, taken at an average cost of £100 
per ton, amounts to £1,795 for the metal alone. This is not a great amount, 
considering the value of the vessel, and the object for which the sheathing is 
lulled ; but it becomes a vast amount if renewed every three years, instead 
of every twenty years. This is what makes the question a vital one. 

Mr. Prideaux was of the opinion that the deterioration of the copper, 
recently so much complained of, originated in certain modifications introduced 
by the smelters of copper ore, or from the introduction of certain qualities of 
ore fipom abroad, which had affected the general quality of the metal. 

Although there is no absolute proof on this point, yet it is probable that 
the supposition of Mr. Prideaux was in part correct. 

Shortiy after the South American ores were introduced came into use 
Htintz's yellow metal, an alloy of two equivalents of copper and one of zina 
The success of working this alloy depends much upon the purity of the cop- 
per used ; hence, with an increased supply of impure ores came an increased 
demand for good quality of copper to make this alloy, which copper was, con- 
sequently, taken out of the copper market. This was obtained by the pro- 
cess termed " selecting ;" and to show the bearing of these circumstances upon 
the subject under consideration, I must briefly describe the process and prin- 
ciple of .smelting and selecting. The ore is first calcined by being placed on 
the floor of a large high roofed reverberatory furnace, and kept at a dull red 
heat for several hours, which expels a great quantity of the sulphur, and 
oxidates a portion of the iron. It is then fused in a separate furnace, the 
Bihca and oxide of iron combining forms scoriaj, or slag ; the copper with iron 
and sulphur combines, forming what I have described as regulus ; the slag 
or scoriae floats, and is skimmed off", the regulus is tapped into a deep pit of 
water which granulates it. This granulated regulus is again subjected to 
oaldning and fusing, until the iron is mostly all oxidized, when the copper 
ramains as a sub-sulphuret, with a Httle iron and a portion of the impure 
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' metals. Tliia product la now ii»stod, bj being put Into a rcrerbRTatot? RS^ 
nace flimialied with air holes, nnfi kept nt a semi-fluid Htnte, witli u free ounwrt 
□f &lr posting over tba aurface. Tliu reacCloa may be thus esphuowl : a por- 
tion of aulpliur is carried olT hy tha oxygon of the air, and tho copper U 
oxidated, and tlila oxido of copper instastiy resets upon, or Is decomposed hj, 
another portion of aub-aulphuret, tha copper of both being reduced to the 
mctnlUo Btuto without any corbonaoeous matter. Ooppcr ia the fused state 
lias n Btronger attraction for sulphur than any of the otlier melMts, so that 
when copper bogina lo be reduced, it will first rodueo all tho othor aulphuTOta 
present, except iron. Therefore, by cariTing on tliia roasting until about the 
iwir of tho copper Is reduced, and tlion tapping the fUmacs, ttiis reduced pO> 
tion will coDtulu all, or mostly all, the leas pure metals n'hicli hod existed In 
Ihe regulua. The euli-BUlphuret reiuaioiog is Bolocted and reduced by ttaelf 
in a separate fhroacB, to malte pure or select copper for yellow cietnl. TIlU^ 
the process of aelocthig nOi^ctod the whole copper trade, Hud particularly (lis 
slicBlhingi lor the yellow metal woa not only a oompetii^ ardole'with or^oaij 
sheathing, hut its production almost neeea^tnted the deterioralion of Uut 
ngajnst whicli it was lo compete. Tlie reduced copper with the ircpudtlOl 
was taken and subjected to long roasting and refining; if tho quali^ aAcf 
would bear rolling it was used up for sheets, if not, it was sold 

Tlie copper trade is now almost euth^ly relieved from tiieso 
liy tho abundant supply of Australian ores, which oro mostly nil ptira, 
copper or the beet qua^ty ; however, as fur as regards the past, and tbo 
tiOD under discussion, these oircumstacces all t«nd to show that the causa of 
the deterioration of sheathing is Impurity in the copper. 

However, the Australinn ores having relieved the trade &om the groat prt» 
euie of Impurities and the drain of the purest metal, there should now be k 
great Improvement In the quality of the sheathing-, Australian oris hmiDg 
been In use in greet quantity these last ten years; still n-e hare not heard of 
any marked improvement upon the copper sheathing since tlion. 

Looking bock upon the whole discussion, It will he seen that the sut^Mt !l 
involved in dlEBculties. In the Urst piece, we have seen It demonslrated ilf 
every experimenter and by experience, that pure copper dissolves more mpidlf 
In sea water tlinn copper with a little alloy in it. From our experiments itil 
ftUo shown that pure copper, in contact with copper containing impuri^, is 
acted upon more rapidly by sea water thim when alone, id that, under uy 
circumstances, tliis would go to prove that pure copper is not tha halt tu 
ebeatliing, as it would be subject to the greatost amount of wear, fromchembsd 
action ; whQe, in tho early history of sheathing, the probabilities are in BiTV 
of the copper having been very pure, and the sheathing then lasted mwA 
longer than it ia said to do now; and yet, when the drcumstaucoa ennio that 
neocsaitated an impure copper being more general, the rapid waste of ahottA- 
ing instautly became uppareut — fnot tind deductions scorning contradictory. 

We Imd ourselves thought that purity was all that was requued Ibr « good 
Bheathmg metal, and all tlie sheets being of the some quality ; but obsemtloBI 
and experiments have tended lo modify these views. Nevertheless^ WVi 
still convinoed that a promiscuous impurity of copper will 
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iDg: It is not anything that may have remained in the copper during the 
manufacture, or that it is sufficient if the copper be about 98*5 or 99, rather 
than 100. Without regard to what the 1 or 1*5 per cent, may be, the tiling 
required is pure copper, alloyed with a small portion of another pure metal; 
which other metal is best to use for this purpose, and the l^uantity, we are 
not yet prepared to say, our investigations not being complete. 

There is another thing that is essential in the way of sheathing, whatever 
may be the quality used, that is, one equality of the quality over all the ship. 
If this be not attended to, then certain sheets and parts will give way much 
sooner than others— a circumstance that has led to many disputes and erro- 
neous impressions upon the question. One sheet wears well, nay, is hardly 
affected, in the neighborhood of several that have decayed rapidly ; the sheet 
is analysed and found very impure, and hence impure copper is recommended, 
while it was the presence of that one sheet caused the rapid destruction of 
the others, which, but for this, might have lasted well 

This subject, we think worthy a more full investigation than yet has been 
made : it is more a matter of time than expense ; and if our shipowners were 
feeling more interested in the inquiry, and making arrangements so that data 
would be obtained, such as retaining samples of the metal used for sheathing, 
keeping a correct account of the work done by the vessel, and where ; and 
then having such sheets found to wear well or ill tested and compared, as 
well as the general loss by weight and time of renewal, &c., in a few years 
we would not fail to have an amount of facts that would lead to the adoption 
of what was really best. 

Yellow metal has been in use now these many years for sheathing, and is 
very generally adopted in the merchant service. Its first cost is considerably 
less than copper, which is an immediate inducement, and the uncertainty 
attendmg the wear of copper sheathing brings other metals or alloys into 
ready competition with it. 

The following experiments were recently made by Capt. James, R. N. : — 
Specimens of different coppers were kept in sea water for nine months ; the 
loss of each per square inch is given thus : 

Electrotype copper lost 1*4 

Copper with arsenic 12 

Copper with phosphorus none 

Copper (suppose cementing) 0*8 

Copper from Dock-yard 1*66 

Ditto 8- 

Ditto 2-48 

Ditto 288 

Yellow metal (Muntz's) 0-95 

Experiments from which we are to deduce an application to such purposes 
as sheathing, may lead to false results, not being in accordance with the 
conditions of application, such as where one sheet of copper overlaps another, 
makuig a connection extending over the whole external surface of a ship, and 
embracing thousands of plates. "Where a slight variation in the composition 
of a few will induce an electrical action throughout the whole, and thus give 
results entu^ly different to suspending any single sheet, so that we must make 
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our ozperimantH under tha lame oondition, or have a thorough 
of how to apply Che roaults got from single ehests lo the cooUilioaa to 
these uiAj be appliod, sucli as the clear conceptions which cbBrocteriae 
Davy's uiqulry, and from wUioh I liavo no heaitation in aaying, tluit W( 
ship sheathed \4th a mixturB of all thcsa coppers given m Ca{it it 
experiments, tho few aheela of olloy of copiwr and phosphorus would ' 
a rapid waste of the wiiole, and to analyao tlioae sheets dostcoyad first 
those wealing beat, we would bare the conclusion that unpure copper la 
for sUeathing, To teat this deduction by experiment, I alloyed samples of tliv 
samo quality of copper witli two per cent, of metjil of tlie dilEwont Mrti 
referred to in the foUowiog table, had the samples beaten into small plste^ 
and submitted them to the action of tbe sen in Lamlasb Bay, Arrau, tbr fou 
weeks. At the tcrmmotion of the experiment, the appouianca of oach apeci' 
man was worthy remark ; some were coated over with a light grecii patini^ 
others hod become light and bntaay looking, and some had u reddish browQ 
color, much like that described as the appeonmco of shoatbing that lias worn 
ilL The quantity of loss on the square foot of surface exposed to the action 
of the water was then taken with tl)e ibllowlng results: — 
QlppN withotit iill<>7 lost 
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In these expcirimonts wo atasrve that pure or unalloyed copper is 
rapidly aoted upon in sea water than ooppor having a little alloy; but At 
next question was, how shoeta of any of these coming into contact with pure 
copper, would affect tho wear of the pure ooppor by a galYttniG influeaoe. I 
therefonj took a small sheet of equal size of pure copper, and connected etab 
with one of those alloyed pieces, and submitted Ihem to the action of sen vrftter 
(but in this inatanoe it was artificial sea water made by dissolving tho diflbr* 
ent iagredieats according to tlie analysis given for the English Olianuel). Tho 
water was stirred several times every day, and the ciporiinont was i 
for twenty-seven days. Only tlio loira upon the pure copper waa < 
regretted that the weight of the alloyed pieces was not also taken; 
the following was thiJ result of the experiment given upon one square 
■or&ce oipoaed: — 
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Theae reeolts require little oomment We have seen that pure copper alone 
dissolves more rapidly in sea water than alloyed copper; but if it be brought 
into contact with a negative piece of copper, in which state copper alloys are 
in relation to pure copper, then the pure copper will dissolve much more 
rapidly with some of these alloys, to an extent of 33 per cent., which would 
be very destructive upon a vessel if a mixture of pure and impure sheets were 
used. ■ However, looking upon these small laboratory experiments only in the 
light of a finger-post, I shall pause to inquire what others have said and 
fimnd in similar inqttiries and practice. 

A correspondent of the Mining Journal, commenting upon the subject of 
sheathing two or three years ago, makes the following judicious remarks and 
observations: — 

"With your permission I will state some facts, which show that fine pure 
copper is not the best adapted for the purpose under consideration. The cop- 
per formerly produced in Anglesey is truly stated to have been pure and duc- 
tfle, but it proved to be very inferior when applied to sheathe ships — so much 
so, that a house in Liverpool who manufactured and sold this copper got into 
great disrepute with shipowners on that account, so that they were obliged to 
use Cornish copper, or at least a mixture of it, for sheathing. 

" Above twenty years ago, when the first copper of the Bolivar Mines was 
smelted in this country, it was found to be very pure and malleable, and com- 
manded a comparatively high price for export to the continent of Europe. 
This copper-waa also applied by another Liverpool house for sheathing ships, 
for which purpose it proved entirely unfit. The wear was so rapid that in 
about half-the usual time the sheets were reduced to little more than a 
tissue. 

"Here, then, are two well defined instances where copper of the purest de- 
scription has signally failed when applied to sheathing ships. A curious cir- 
cumstance connected with the Anglesey copper was related to me by a party 
interested. A buoy, sheathed with this copper, was placed in the run of the 
tide in the Menai Straits, opposite the mansion of the noble proprietor of the 
mines ; and this sheathing wore comparatively well, notwithstanding the fiio- 
tion ot an almost constant strong current; but sheathing made at the same 
Ume^ fi^m (he same copper, and placed on the ship's bottom with the same nails, 
wore unsatisfactorily. Knowing these facts, I am of opinion that copper so 
pure and so ductile and malleable, as to be prized for other purposes, is nat 
the best for sheathing ships ; and that the assertions of shipowners, when they 
meet with copper that has worn imsatisfactorily, that it was inferior and im- 
pure, are the reverse of truth." 

In the Comptes Rendvs wo have the opinion of one of our continental • 
chemists upon this question of sheathing : — 

"M. Bobierre has paid considerable attention to this subject, and has 
arrived at the following conclusions as to the cause of the rapid destruction of 
some copper and bronze sheathing: — 1. When unalloyed copper is employed, 
the presence of arsenic appears to hasten its destruction. 2. All bronzes 
which appear to have stood well contained from 4^- to 5^ per cent of tin, that 
q[aantit7 being necessary to form a homogeneous alloy. When the per- 
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imitaeiQ of tin is only 2-S to 3'0, wMuU ia tut? frequontly the caa?, no i1*(lidUi 
alloy is producod, nod the cause U of uDcqual oompoHltdon, uid balDf 
unnquaJly acted upon, is soon destroyod, — 3, IVliea Impure copper U om- 
ploycd Uie alloy (a Dover ItomogsnoooB, and ia unequally acted ujion in ooa- 
soqucnw. We tbux ace Uiat the ho Irequent dsBtruction of the eheatblng of 
eoppor-bottoraod vnaaula nriaoa from th© teodoncy to ubb inferior brittle cop- 
per, mid by diminishing tbs proportion of tin, to economize tlie difrsreitM 
betireen the prioe of that metal and ooppcr, at the same timo that tlio east 
of rolling is nlso loea, in consequence of tlio groater eoftnsea of tliQ poor aUof , 
fiebierre IhiDkn that tlio addition of a vary amaJl portion oT eIdo very nluob 
ImproveB the bronze, by producing a mors perfect and uniform c^rilmtioa at 
tbe poativo metals, and ooQHoqoeDtly a much mora doQulte alloy." 

tt will bo peen, however, that the above refers more to a oertain quoli^ of 
brouie for sheatl^ing than copper. 

For experiments of a different kind, we take the following lium BUUnUA'i 
Journal: — 

Copper SheaUUns/. — Some intorcatiDg oxporimBnts on thia usuftil bnwtoh of 
tbo manulhcturo of copper have been mado in the United States. SoiUd wUkiil 
had rceisted tlie action of sea nator for a coDsiderable peiiod wero found la 
contain no h»a tlian one ton-thousaiidtli port of silver ; this wna (bund MB* 
sibly to modi& the ohemical relations of the metal, and observatioos bad 
indicated that tha quality for aheothing woa improved. The Bitl^eat WM 
resumed again, when tlto orgcntifbrous native copper of Lake ^pcrior wm 
first rolled by the Bovere Coppor Company; ths oLoy ooctniued four parts of 
pur« silver, or about 4lbs. of sliver per ton. A proxittuito onuli-als of tha 
metal was taken, and it proved to be pure copper, tbrougbout tlie auue of 
which an alloy of copper and silver was evenly distributed, thus ronotag 
eitlier a mixture or compound alloy, in which one part of i\xs ooppor la tmlf. 
comlaned with tho silver, and the other larger part simply combines with Uw 
oltoy, It wuB assumed that the ^ver alloy would close tbe porca of tlk» 
copper and conlbr durabiUty. If corrosion took place, it was in accordmot 
with observed cases that tie silver alloy would eot aa a negative olctnen^ 
and tlie ooppcr alone would be removed. Those inferences proveil erroneous, 
aa the IbUowlng results will show: — The Cliioora woa coppered in January, 
1847, taking 7,389 lbs. of metal ; she was cm]>lDybd in the China tmdo, but 
wora her copper so rapidly that she was removed in Maroli, IMO, 3,688 lt» 
only leniainlng; this waa, aAer the usual operations, cousolidatud by "oold 
rolling." The Hamilton was coppered in October, l»47,teqHiriiig 7,ToalbB.of 
metal; this wn^in the annealed slate; she was engaged in Lho Indian tntdct 
but waa obliged lo bo stripped in August, 1849; the copper romainloff 
was R.ttSDlbs. Tho Carthage was coppered In November, lel'17, talclny 
8,737 lbs. of "colli rolled," likowiso in the Indian trndo; her alii'iilhingwM 
titken olTin August, 1847; tbe copper remainiug waa 0,8l01bs. AUowiDg 
tho anmo rate of corrosion for each, it will bo seen thn vcssnls lost 
isoly WM, 70'38, and 43'00 in 100. In tho oases of tho Hamilton 
Canhngn, the influence of the different proceases of roniiurooturiDg 
Men on tho durabiUly of the copper, thereby exhibiting tbo 
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the cold rolling over the annealed alloy, while it will be seen that the silver 
dlloy, by taking the negative state in the mass of metal, hastened its destruo 
tion, while its own form and condition were such that it was separated as 
the copper corroded. The average duration of the wear of copper on Ame- 
rican ships is three years." 

Mr. Prideaux, after many trials and observations, as stated in his corre- 
spondence already referred to, seems almost inclined to abandon the quality 
of the metal, and seek the cause wholly in the conditions, which he states 
thus: — 

" 1. FricUon from heavy sliore work, faster sailing, and more active 
aervioe. 

" 2. Corrosive waters^ as the drainage of mines, manufactures, sewers, and 
putrescent matters in the sea. 

" 3. Climate. — Corrosive action being increased by heat, and sheatliing is 
known to waste quicker in tropical chmates. 

" 4. Weather. — Electrical and thundery, storms, &c. 

" 6. Electro- Chemical. — ^Nails and metal giving a positive tendency to 
waste. 

" 6. Afatters laid under sheathing — as tar, paper, felt, which may have acid 
or alkaline properties. 

" 7. Timber oftlie vessel. — Some wood having acid properties, &c." 
Nevertheless, he seems driven back to the original question, and sums up his 
inquiry with the following: — " To whatever extent the recently increased 
waste of sheathing may be due, such as constant employ, much greater velo- 
city, Ac., there is reason to fear the fault is still to be sought too often hi the 
copper itself." 

As to the eftect of speed and friction. Sir II. Davy found that, on a vessel 
going at a speed of eight miles an hour, the copper most exposed to the 
friction of the sea lost more than double that which was least exposed; 
and Mr. Prideaux found that pieces of the same quality of copper put into sea 
water, from dififerent localities, were differently acted upon. In thirteen 
days* exposure the waste of copper in water from — 

Heart of Gulf Stream was 1*81 

„ Caribbean Sea 0*40 

„ Plymouth Harbor 0'31 

Such circumstances as these are easily detined; but when two vessels 
sheathed at one time, and kept nearly under the same conditions, and the 
copper of the one lasting two or three times that of the other, or even one 
vessel, her sheathing at one time lasting seventeen or twenty yeare, and at 
another not more than three or four, and employed on the same service, are 
drcumstances not so easily accounted for, and require a more strict investi- 
gation. 

Another element in tlie consideration of this question is the sea water. 
Different seas act difTerently on sheathing, and often weak or diluted sea 
water more than strong, so that at the mouths of rivers the sheatliing is often 
found to wear more rapidly than out at sea. As a sort of guide to this 
inquiry, I made the following cxi>erimcnts, taking the different ingredients of 



2B4 



ANNUAL OF HCIENTIFIO I 



an, wuiur alone, and luixod in ditTerent propottiona, but the gtom quoal 
tbs «Ji« in the walor being alwuya 3 per oent. of ila WBigbl, tliu renilU 
that the diloridea tuAed more rapidly upon the copper, tbnii the HulpbRtM. 
tb« aliloridea that of mBgneeiam aoted most ; oaldum onxt, tmd uodium ' 
Now, aucordlng to Profegsor Graham's erpeiiraBnti^ oliloridoa riilTuw 
raiildly than any other Bolts. Thia may give a propundernnco of IhoBO salt* 
at tlia mouths of those rivers, snd ma; liave a tunduni'y to an iiicnasod ivev 
ooeuionally ia such placea. 

Thote importaat obaorvations and rnmarka are ot tlie greatest tbIuo in lh« 
study of the history of the ouuses tliat affeot tha wear of sheathing, and wImd 
all the oiromnstancei of tliis •near aro developed, some of the oonditioiia may 
be found to agree with the observations Just dted. 

The quandtj of lalls held iii solution iu aes water, except in suoli aa tlyi 
Dead Seo, which is vaiy dense, nmy be given at an average of from 3 per cast, 
to 3'S per cent., of the weight of the water; but tho difl'erent kinds of «b1m 
vary considerably in diflferent localitioH. In order to sol this varialioa bebre 
tlie reader in the raost appreciable form, we have taken the analyHJa of 
different sea waters, and calculated the quantity of salts in tho 100 pWts, 
The foUowing table exliibits tho results, giviug at tlie same tima the qt 
of the whole in relation to tlio water: — 
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• It will be seen iVom this tnlile, thiit slims of the anlts hold in sulullon r«i7 
considerably iu their relation to each other \ tlie chloride of magiiesia nuign 
very wide, much more so than the dilorido of wdlum, or oonimon axJl, tian 
Iho variety in theqnantity of salts in tlin wtil«T, which will neceasarily a 
great variety in the specific gravity of these waters, e^-pednlly at Ui» m 
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of rircfra. It has been observed, that sheathing generally wears very rapidly 
at the mouths of certdn rivers; but if the obsei vations have been made, we 
have not seen them made public, whether the wear under these circimi- 
atanoea was general over the whole sheathing of the ship, or on certain parts, 
either near the surface or near the bottom, because a vessel, lying at the 
mouth of a river, will be floating in water of different densities, which will 
aet up a galvanic action between those parts of the ship, and thus necessitate 
a greatly increased action upon the metals. This may be easily tested by 
taking a tall glass vessel, filling it half full with sea water, and then gently 
filUng with ordinary river water, taking care not to mix the two from top 
to bottom ; then insert a slip of clean copper, and the action in a short time 
will be seen to be different on different parts of the copper, and greater on 
some parts than it would bo if placed in a well mixed solution of the same 
density. 

OX THE COaiPOSITION OP SOME VAlUEriES OF FORGED IRON. 

Tlie following paper on the above subject has been published by Mr. F. A. 
Abclf Director of tlie Chemical Establishment of tlio English "War Depart- 
ment 

The Government having now taken the manufacture of iron ordnance into 
its own hand, directed attention first to iron reduced from its ores by charcoal, 
this being the material exclusively employed in some continental states ; the 
authorities there laying much stress upon the greater fitness of this de- 
scription of iron over hot-blast, or even of cold-blast iron, smelted with coal or 
coke. Experiments were consequently made to ascertain "whether guns 
manufactured from charcoal iron exhibit great superiority over those made 
according to the same system of iron reduced from its ores by mmeral fueL" 
For tills piu^wse, specimens of charcoal pig iron have been collected from 
different countries for comparative examination and experimental purposes. 
Of two specimens of white iron from Silesia, obtained from diflercnt ores, both 
were hard and brittle. These irons were proposed for admixture with dark 
grey irons, but were considered not fit for the purpose. Some French iron, 
reduced by charcoal from h«?matite ores, was dark, soft, fine-grained, and uni- 
ibrm in texture, and its general characters were similar to Swedish grey iron, 
but superior in reference to the amount of silicium. contained. Specimens of 
Xova Scotian and American irons were of exceUent quality. On analysing 
four specimens of iron gim metal of foreign manufacture, the composition was 
as follows: — From Belgium (specific gravity, 1-250); iron, 95-61; combined 
carbon, •'78; graphite, 2*12; silicium, -99; sulphur, -06; phosphorus, -29; 
"manganese, '15, with traces of titanium, chromium, arsenic, zinc, and copper. 
The French metal showed the same specific gravity: of iron, 96*02; com- 
I bined carbon, 1-03; grapliito, 1-87; silicium, -35; sulphur, -03; phospho- 
rua, '45 ; manganese, '25, with traces of chromium and tin. From Sweden 
(apecific gravity, '7-05): iron, 9587; combined carbon, -18; graphite, 2*62; 
Bliclum, 1-19; sulphur, -08; phosphorus, -11, with traces of manganese, tita- 
niimi, and chromium. From Russia (specific gravity, 7-135): iron, 94*36; 
combined carbon, -47; graphite, 2*83; silicium, 110; sulphur, '02; phoflpho- 
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nt3, '37; nmngani'K, -SB, with Irnora of tittmiiuu nnd tin, Tim Swedidi 
gun metal Ubh ureat resomblanpc to tlia Rupaian. The FroncJi gua metil 
wua trom the cojiiiDn foQndiy fit HoueUe; tlie Belgian from tbe GovcrnaiMil 
laundiy. The result of the anaJj'Blg ahows tliua much aa certiuii, that inn 
smelted witli mineral Tiiel may bs obtained in abimdimce in Oreui Britain, 
t!ontaining not more phosphorue or sulphur than is usualtj found in chargoAl 
iron ; and proofs exist of the eeae with which silicium may be removed from 
pig iron; and it maj therefuro be CDnfldanUj expected "tbat we aro not 
dependent on a supply of cliarcool iron fiir the production of durablo gaiul' 
alUiougb it may bo at present premature to enmporo from aoolyEiB ttio meilli 
of cbarooal iron with tiie bettor quolitipB of Briliali eoid-blast ir 
Ibr ordnance. 
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No one inventian or diBcoveiy of the psist jear has excited 
interest and attention, than the improTemenf a In the manu&cturn of iroB, 
publicly announced at the meeting of the Britisli AasooinUon by Mr. " 
of England. The readeva of tlie Annual of Soientifio Discovery win donb*- 
iBM recall the fact, that the name of Mr. Bessemer has fbr n Eeiiea of yean 
beea BaenclBtod with some of tlio most Important Engliih patcnla noticed in 
the eucoi^SBivo volumes of this work. He appears to be on inventor by pn>- 
Ibs^on, and to a conaiderablo extent successlbl in his various uudertalda£& 
The present invention was at Qrst received with a general enthusiasm — tlien 
doubted, denied, and condemned. Nevertheless, tbe invention atuids; it 
capable of performing all that lias been claimed of it ; and, tlieoretlcallj al 
least, Is a great advftace in the manuf-iclure of iron. We have 
examined specimens of the iron produced and used by Mr. 
every stage of tbe process, nnd the evidence they present Is dUat 
vindng. Notwithstanding those romnrka, we would niao assert 
cess of Mr. Bessemer is no improvement over tlie proccasea 
several of the iron furnaces lu tbe United States. The proceas of 
pig or cast Iron into wrought iron, consists essentially In burning out or eliinl> 
noting an excess of carbon existing in the cast iron. In the ordinary paddling 
Kimacea, the pig iron ia melted and the oxygen gradually burned out by mr- 
rents of air blown over the surlaee, and oonstantly sUrring and working. Ur. 
Bessemer effects the same end by forcing air under powertul pressure iul« Um 
melted mass of pig iron ttoia below, Tlio fused metal under this aoUon la 
thrown into violent agitation, boiling and Irotliing, until nearly cverj' 
has been subjected to the influence of the air current. Oxide i ' ' 
Ibrmed, wliicb. Imparting a portjon of its oxygen to the carbon, 
Iftttor Iwdy in the form of curbonio add. A portion of the a 
ondoublwlly Huled upon directly by the oxygen of llio ^r. The 
iron fbrmttl also acta as a flux, In sopnratiag the ailica and other 
oonlained in the pig metal The result of this opemtton is a din 
IVom 90 to aiy}«r MUt. of metal, princlpully duo to tlie ibrmatlon of ' 
of iron. The msss, as It comes from tbe vessel in which it liast 
is tpoiiny and highly vtalcular, reflenibling ncoriic. Subjected 
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the hammer in this state when cold, it would undoubtedly crumble, but if it 
is first thoronghly heated, it may be hammered or rolled into bars of genuine 
fibroms iron. 

The American process which wo have spoken of as far in advance of Bes- 
semer'fl^ was privately brought out some years ago by one of our most 
eminent chemists, and at the present time is comparatively little known, 
although it has been employed by several furnaces for a number of years with 
g^reat success. It consists in adding to the pig iron placed in the puddling 
fiirnftce, such a proportion of a pure variety of iron ore (i. e. oxide of iron), 
that the oxygen of the ore shall exactly suffice for eliminating the carbon of 
the pig metal as carbonic oxide, or carbonic acid. This proportion, if we 
remember rightly, is about fifteen parts ore to one hundred of pig motaL The 
whole is melted up together in the puddling furnace. The oxide at first acts 
as a flux, but is gradually reduced to pure metal, giving up its oxygen to the 
carbon of the pig metal. "When the operation is complete, the iron master 
finds that ho has not only obtained a perfectly fibrous iron without loss, but 
far every one hundred pounds of pig metal put into the furnace, he draws 
oat an average of one hundred and five pounds of fibrous iron. This is a 
step far in advance of anything that Mr. Bessemer, or any other inventor, has 
3ret attained. With these prefatory remarks, we copy the following state- 
ment made by Mr. Bessemer at the last meeting of the British Association, 
as the best familiar explanation of his process : — Editor. 

" I set out with the assumption that crude iron contains about five per 
oent of carbon ; that carbon cannot exist at a white heat in the presence of 
oxygen without uniting therewith and producing combustion; that such 
combustion would proceed with. a rapidity dependent on the amount of sur- 
&oe of carbon exposed ; and, lastly, that the temperature which the metal 
woold acquire would be also dependent on the rapidity with which the 
arygen and carbon were made to combine, and consequently that it was only 
necessary to bring the oxygen and carbon together in such a manner that a 
vast surface should be exposed to their mutual action, in order to produce a 
temperature liitherto unattainable in our largest furnaces. 

" With 4 view of testing practically this theory, I constructed a cjimdrical 
yeesel of three feet m diameter and five feet in height, somewhat like an 
ordinary cupola furnace, the interior of which is lined with fire bricks, and at 
aboat two inches from the bottom of it I insert five tuyere pipes, the nozzles 
of which are formed of well burned fire clay, the orifice of each tuyere being 
about three-eighths of an inch in diameter; they are so put mto the brick 
lining (from the outer side) as to admit of their removal and renewal in a few 
minutes when they are worn out. At one side of the vessel, about half way 
np from the bottom, there is a hole made for running in the crude metal, and 
on the opposite side there is a tap hole stopped with loam, by means of which 
the iron is run out at the end of the process. In practice this converting 
Tessel may be made of any convenient size, but I prefer that it should not 
hold less than one, or more than five tons, of fluid iron at each charge. The 
veesel should be placed so near to the discharge hole of the blast furnace as 
to allow the iron to flow along a gutter into it; a small blast cylinder will be 
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rsqulrpil iwimblfi (if etimproMliiB air to nLont BIha. Of Ifllbg. to ttW-l 
inch. 

" A oDnmmiilciiUou lihving been made betwem It oiid Die tordrcrfl 
Bstneili the convertinn; veeecil will be In ir cnndmon to ooininenca vi 
wUl, howovor, on tlie occssion of its first being verd utter re-lining with Sm* 
brickSi be ncoraBiiry to mnko a fire in the Intorior witb a tbyr bnalieli of ooka 
80 SB to liry the hrick work, aad heat up the ■vemo\ Ibr the first opwrtloB, 
nftor which the lira Is to bo oil cnrefuUf raked out at tlie tapping bol«, wUidt 
ii again to bo made ^od with loam. The vsBsel will then be in reuilinHl to 
commence work, anil may be so coutiniied without any use of fuel until Hit 
hriok lining in tlio coureo of time bcooines worn away and a now liaiag la 
ttqfliKi. I have before mentioned that the tuyfire« are situnted uonrljr ^dri 
to the bottom of the vissel^ the fluid metal will thoreforo riae some fiiithfrmi 
inohes ur two feet nbayo them. It ie therefbra nccesaary, in order Ui provant 
the mBtal IVom eutering the toyire holes, to turn on tho blast before klLoiring 
the lluid crude Iron to run int{> the tossoI from tho blast AiniDcc. This la*> 
^ng been done, and the fluid iron run In, b rapid boiling up of llio metal vill 
be heard golug on within tlie vesael, the metij being toasod vlnisnUy abaU 
uid dnshod fl'oni aida to side, Bliaking tho vcsael by tlic force with whldi It 
moves, Ihsm the tliront of ths oonvorting vesaoL Flame will tlien imintdt- 
ately iaiuc, accompaniod by a few bright sparks. This state of things Will 
otHitlnua Ibr about flftcon.or twenty tnlnut^ during which timu tl 
IB the ntmosphcrio air combines witli tho carbon contaiiitrd in 
duoing «)rboDlc acid gss, and at the same time evolving ^ powwAI 
Now, OS tills hont Is generated In tho interior ot, and ia dIRbsira in U 
ble fiery bubbles thnni^, the wholo floid niaas. llie metal absorbs tfaa^JI 
put of it, and its temperature becomes immensely locreaaed, sod V 
expiration of tho fifteen or twenty mbutos befors named tlutt part oT 11 
euiion which appears meobanloolly mixed and dlltUsed through tlio crate 
iron \\tta been entirely consumed. The temperature, however, is so high llitt 
ths ehemioally combined carbon now begins to esparate tmta tlie metal, u k 
At oQOe indicated by an immense hicrosse in the volume of Hamo rushlnff mU 
of the throat of tho veaael. The motnl ia tho vessel now risea sovoml bchM 
above its natural level, and a light frotliy slag mukee Its apiicaranoe, and is 
throvm ont In large fbam-llko masses. This violent eruption nf cinder t(«m> 
mily lasts about Qve ot bIk minutes, when all lUrtlier appoamnoL' of it aa«m 
a steady and jiowerlViI flame replacing llic shower of sparks and dndoT trhMt 
always Dcoompiinlrn tho boIL Tho rapid union of cnrbon and oxygen VlUcIt 
tlins takes phcB adds still ftalier to tho temperatnre of the ini^tnl, wliUo lb* 
diminished ([Unntity of iviTlwn pi'esent allows a port of the oxygi'ii to oombsiw 
vith the iron, which undergoes comhuntion and Is converted Into aii OXUt- 
£i the excessive tempenilnie that Iho metul has now acquired llio oxids m< 
soon SB formed undergoes ftislon, and forms a powerful solvontorthoeoMrtiif 
bases that nrc assuolated with Die iron, The violunt ebullition whlak Jl 
going on mixes most liitluiat«ly the scoria and metal, every pfl,ri uT wbiobl^ 
thus brought In contact with tho lluid oxide, which will thus \ ' 
eleanse tli(> tnoCiil most thoroughly fWjm the silica and other ouihyA 
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viddi are combined with the crude iron, while the sulphur and other volatile 
matters which cling so tenaciously to iron at ordinary temperatures are driven 
qS, the sulphur combining with the oxygen and forming sulphurous acid gas. 
The loss in weight of crude iron during its conversion into an ingot of malle- 
able iron was found on a mean of four experiments to be twelve and a half 
per cent, to which will have to be added the loss of metal in the finishing rolls. 
This will make the entire loss- probably not less than eighteen per cent., 
instead of about twenty-eight per cent, which is the loss on the present 
system. A large portion of this metal is, however, recoverable by treating 
with carbonaceous gases the rich oxides thrown out of the furnace during the 
boiL These slags are found to contain innumerable small grains of metallic 
iron, which are mechanically held in suspension in the slags, and may be 
easfly recovered. I have before mentioned that after the boil has taken place 
a steady and powerful flame succeeds, which continues without any change 
fbr about ten minutes, when it rapidly falls off. As soon as this diminution 
of flame is apparent the workman will know that the process is completed, 
and that the crude iron has been converted into pure malleable iron, which 
be will form into ingots of any suitable size and shape by simply opening the 
tap hole of the converting vessel, and allowing the fluid malleable iron to flow 
into the iron ingot moulds placed there to receive it. The masses of iron thus 
fonned will be perfectly free from any admixture of cinder, oxide, or other . 
extraneous matters, and will be far more pure and in a more forward state of 
manufacture than a pile fonned of ordinary puddle bars. Thus it will be 
seen that by a single process, requiring no manipulation or particular skill, 
and with only one workman, from three to five tons of crude iron pass into 
the condition of several i^ilcs of malleable iron in from thirty to thirty-five 
minutes, with the expenditure of about one-third part the blast now used in 
a finery furnace with an equal charge of iron, and with the consumption of 
no other fuel than is contained in the crude iron. To those who are best 
acquainted with the nature of fluid iron, it may be a matter of surprise that a 
blast of cold air forced into melted crude iron is capable of raising its tempera- 
ture to such a degree as to retain it in a perfect state of fluidity after it has 
lost all its carbon, and is in the condition of malleable iron, which in the 
highest heat of our forges only becomes softened into a pasty mass. But 
such is the excessive temperature that I am enabled to arrive at with a pro- 
perly shaped converting vessel and a judicious distribution of the blast, that 
I am enabled not only to retain the fluidity of the metal, but to create so much 
surplus heat as to re-melt the crop ends, ingot runners, and other scrap tliat 
is made throughout the process, and thus bring them without labor or fuel 
into ingots of a qualitj' equal to the rest of the charge of new metal. For 
this purpose a small arched chamber is formed immediately over the throat 
of the converting vessel, somewhat like the tunnel head of the blast furnace. 
This diamber has two or more openings on the sides of it, and its floor is 
made to slope downwards to the throat. As soon as a charge of fluid malle- 
able iron has been drawn off from the connecthig vessel, the workman will 
take the scrap intended to be worked into the next charge, and proceed to 
introduce the several pieces into the small chamber, piling them up around 
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the oyienliifi: of t.lie tliroat. When this Is done he will run Id iiin ctiwga of 
crude fnotal, and again oommanee the prooeBa. By the time ilip boil, (nin> 
mencciB the bar ends or oUier son<}i vrill iinrtt acquired a wliite hunt, iwd bj 
tl]« UuielCisovOTinostorthein irilt liDTobcon melted and run dovm iDtotlU 
ehargo. Any piecoa, howavcr, that remiiiti may llion bo poslieil In by ^tba 
workman, and bj tbe time the proc«ai U completed tboy will all be mBlHd, 
and iiltlmatcl; CDmbinod iwilli tbe rest of tbo cihare<e, so tbnt nil scrap tran, 
whether oset or malleable, may tHuB bo used up without an; loni ur ucpuik 
Aa an oxntnplo of tlie i)(iwer tliAt iron hns of gnnerating heat in tliis prooin 
I may mention s clrcumataiice that occurred In mo during my oxponnitiBlI; 
1 wna trying how smnli a sot of tuyirnn omild be used ; but iho gize ebcMit 
proved to bo too amall, and alter blowing into tlje metsl Tor one hour add 
three-qiiartcra, I could not get up hoot enou^ withlhom to 1)rin|;ciiilbft 
bolL The OKperiroont wna therofcro liiaoontiniied, during whioh time two- 
thirds of the metal ■olidlfliNl and the rrat was nin oSl A larger art of ti^ita 
pipoB were then put in, and a &obU ebarge of fluid iron run Into tha ttmlM, 
which liad the oObct of entirely re-melting the fomior charge, and whmi lh> 
whole woa Mpped out it exhibited aa usual that intcnee and dauling bri^A- 
nesa peculiar to the electric light OneorthomogtimportAJit faoT« eonnwtad 
with the new ajstem of manuiacturing malleable iron is, that all tho troata 
produced will be of that qiwJi^ known as oharcoaJ iron; not tbiitooydsB* 
oosl la used in Its manulhotare, but beoauao the whole of the prool^3Bc^s follow* 
tog tbe smelting of it are conducted entirely without contact witli, or tlwial 
of any mineral fbel; the iron resulting thereltom will, in oonseqiienoa^ b* 
perfectly ft-oe (yom thoso injuHoua properties which that desoriptlon of fad 
sever Aula tn impart to iron that is brought under its influence. At tlia «hm 
time, this nytitem of mnnuracturing moUeablo Iron ofTeTs extraordinary ftdH^ 
ftr making IniBe ahaft*, cranVa, awl other heavy maasea; it will bo obrhmi 
that any weight of motal that can tie (bunded hi ordinary cast iron by tba 
means at preamt nt our disposal, may also bo Siunded in molten mallB*U* 
iron, and be wrought into the fonns and shapes required, provided wa Ji^ 
oreaee the sine and power of our machinery to tho eitent neocasary to dsal 
with such large miutsos of motol. A few minutes' rejection will show iba 
IgnM anomaly presented by the aoaJe on which tlie conacoutive proceuoi at 
Iron making are at present earthed on. The little iiimaoes originally vmi ■ 
Ibr (melting oro have, trata time to time, Increaeed In siea, untii they haM 
•Mumed colossal proportions, and are made to operate on 300 or !I(K) ton* of 
nateriala at a time, giving out ten tcma of fluid metal nt a ainitla run. Th* 
nanubcturer has thus gone on increasing the size of liis smeltlTig AirakMi 
aad adapting to their use the blast apparatua orthorrqulsitD proponioni^ tad 
^B, by this means, leiwened the oost of production in every way : bi« lai^ 
WnaeeB rerjuire a feat deal less lalwr lo prodtieo u given weight of inm 
than would have been required to produon it with a doien tbmacps; and li 
like manner he diminishes the coat of fliel blast and repidre, while he ItttorM 
a uciformity in the reeult tliat never could have lieen arrived at by tbn UN 
of a nmltiptidty of Bmnll fiimarep. While tho manufiiPlurpr liaa aliown hfiB* 
self tlillv alive lo these advantHges, he bna still been under tho ueooally rf 
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leaying the suoceeding operations to be carried out on a scale wholly at vari- 
aooe with the principles he has found so advantageous in the smelting depart- 
ment It is true that hitherto no better method was known than the pud- 
dling process, in which from 400 to 500 weight of iron Ls all that can be 
operated upon at a time, and even this small quantity is divided into homoeo- 
pathic doses of some TOlbs. or 801bs., each of which is moulded and fashioned 
ty human labor, carefully watched and tended in the furnace, and removed 
therefirom one at a time, to be carefully manipulated and squeezed into form. 
When we consider the vast extent of the manufacture, and the gigantic scale on 
which the early stages of the process are conducted, it is astonishing that no 
effort sliould have been made to raise the after processes somewhat nearer to 
a level commensurate with the preceding ones, and thus rescue the trade 
from the trammels which have so long surrounded it. 

Comimefids and Thoughts on ihe Discovery of Mr. Bessemer. — It will be obvi- 
ous that one principal feature in the process is, that the operator deals with 
tike metal in a state of perfect fluidity — a desideratum hitherto unattamable 
with iron containing only a small quantity of carbon. Hence it cannot 
merely be procured in masses of any size (whereas the -puddler can only pro- 
duce 60 or 70 lbs. in a lump), but it will possess the distinguishing character 
of all fluids — ^it will be perfectly homogeneous. The texture, composition, and 
quality will be the same throughout every part of the mass. That the fluidity 
is really greatly increased, notwithstanding the subtraction of the carbon, is 
shown by the fSwjt that it is found desirable to diminish the power of the blast 
from nine or ten pounds to about five pounds during the latter part of the 
process, as well as by the rapidity with which the metal runs out of the fur- 
nace, and its brilliant whiteness. It is impossible to overrate the advantage 
of having a really homogeneous product. In large masses of malleable iron, 
prooored in the ordinary way by welding together a number of the puddler's 
bloovnSj there often occur small knobs and fragments of metal much harder than 
the rest ; and many manufacturers consider soft malleable iron quite as trying 
to their tools as hard steel, from the unexpected increase of resistance sud- 
denly offered by particular parts of the mass, and the consequent unequal 
strain upon different portions of the machinery. The greater the mass 
required, the greater the difficulty of obtaining a metal upon all parts of which 
eqoal reliance can be placed; and hence, where a very heavy stram, in a 
direction different from that of the fibre, is expected, strength is often obliged 
to be sought in an enormous thickness of material. The prodigious weight of 
anchors is rendered necessary by the impossibility of calculating accurately 
the strength of the metal in any particular part, so that the size of the whole 
most be increased to meet the chance of a bad piece of metal occurring here 
and there. One of Mr. Bessemer's numerous patents is for the application of 
his invention to the construction of anchors, in which he Iftpes to attain equal 
strength with a greatly diminished weight.. 

One of the results of the invention will be the curious anomaly that steel 
vUl be produced at a Uttle less risk, and therefore at a Uttle less cost, than 
maneal^ iron ; for it is obvious that, by tapping the furnace before the com- 
plete combustion of the carbon has taken place, steel will be produced instead 
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of Iron. Priwtico nod experirace wUl, no doubt, in linut ontble the w 
BO to rcgvilute the operation an to prodnuD to a nicety any panicnlnr iiimII^ 
of iron or aleel roqulrod ; lint untLl this praclicttl knowledge haa hoen gi^nt^ 
thpre will bo 80100 dltBuultj in oaloulating tha exact length of time to batww- 
pied In the oonverBkin. J^ thcrelbro, the procow slunild be continued ft HttU 
too long (br etoel, maUoablo iron will bo obtninod — if it bo continued a Unit tto 
longrurmalleablBlroD, tiiemot&iwiilboBctintlielurDaoe. 'niD"bnll"appe«n 
to be the critical period. Whalorer bo the time occupied in arriving U Ike 
boil, it Is found that from 13 to 15 minutca are reqoiaite to pruduce mallaafale 
irvn, laid fivm 7 to 13 minutes to produce the diilbrent ijunllliea of aleel. 

Ifow effeotnallj tlio carbon can bo removed Ib Bhown by an wwlytfa of a 
chanoa Bpecimen of Mr. Soaaemor'g malleable iron, made by Dr. Hcniy, itito, 
wu believe, was stronBly inclined to doubt whether thorffocsssHJiddreotlfb* 
fts Bue<!esB<bl as it was stated lo bo. He found the quantity of oirbon jkresent 
to be less than l-SOth per cent. — or loss than l-3000th port of the weight of 
the meiaL Of ulloo, a traoo merely was found. By the application of mesBg 
already well undeistood, the Bulplmr and phosphorus will be as mnipletriy 
removed. A considerable portion of both is driven off without tbo use of any 
means fbr that spectal object ; and by treating the melted metal with proptr 
sutastanoGs, tbeae impuritlGa will bo witlidrawn. The diiSculty wbid) Ur. 
Bessemer bas applied himself to solve, and whiob be has solved, ts tiMMIIi- 
pleto sepuration of carbon and tbo earthy bases. Apiirl [hjtn tha chM^pBIH 
and fuclllty of hia process, be has been able suocwsfully lo grappla v~ ~ 
half per cent of carbon wWcb puddling can never get rid oE 

The process, as described above, is open to a serious objeoti 
must be kept up to the last, or tbe melted metal would run Into tha ti 
and spoil the blast appoiBtus. lienoe the air Is being driven thrai 
metal up to the very moment that it ceusM to run out of the vessel; and Oi* 
Ingots produoed are oonsequeutly very porous and full of air buhblra. With 
malleable iron, this is of no importance, as It would ajwaja bo rolled wlUls in 
a state not fiiT IVom Auion, and the air would bo completely squcrated oui, u 
the slag is squeezed out of the puddled ball But cast steel would be tMdHM 
if porous — a difficulty ^vhicli is met by an lugenlouB modiUcation of tbocoo- 
vertlng vesai'L It is slung burinontally at the end of two craokii, vbidk by 
tneans of a oounterbalancing weight, can easily b« turned through auy «m)ti 
The blast Is admitted by a pipe passing through the axle ofoneof theuranta^ 
»nd thus revoWng with tba converting vobbeI. Tlie tuyeres eater the oQBr 
YertingvesaelbyaseriosofBperturesforniiDg a horizontal row, TbocyHnJir 
oui thus be made to revolve round the axisof tbo crank without tumingnpaa 
aoy nxis of its own ; and thus the apertures of the tuyiSres may be nusvd MD 
Ibey ore brought above the surface of tlie metal Tbe blast can ttol t* 
nttmed off and tlie«^Utloa of tbe metal allowed to anbalde. Iron malM If 
existing processes sets in about three or four mlnule!i, but Mr. Bessumcr Bnih 
that he con allow it to stand for ten or twelve minutes — a period >]ulM OlS- 
dent to allow nil tbo ^ bubbles to escape — and the cyUnder may tbm t« 
r^sed Htlil Ibrtlipr. and the metal poured off «s ^nily hs may he reqni^ 
througli u spoilt lit llio top or in the Hide of the vussfl. 
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ICr. Nasmjth tried some years ago to decarburize cast iron by blowing 
steam into tlie melted metal This attempt failed, as the separation of the 
ozjgen from the steam exhausted so much of the heat of the inctal that the 
heat evolved in the combination of the oxygen with the carbon in the iron 
was insufficient to compensate the waste ; and the iron was cooled instead of 
h&ng heated. With the freedom from jealousy which marks a truly great 
mind, Mr. Nasmyth paid, at the last meetuig of the British Association, a 
graceful tribute to the importance of the invention, and spoke in terms no less 
honorable to himself than to Mr. Bessemer, of the ingenuity of the process and 
the vastness of the results to which it would unquestionably lead. 

' VchcUius' Process for Manufacturing Steel. — ^TVe would, in this connexion, 
also call attention to a new process for producing cast steel, which is now 
exciting considerable attention in Europe. It is the invention of Captain 
Uchatius, an artillery officer in the Austrian service. He states, as the result 
of his experience, that the quality of the steel is influenced greatly by the size 
of the pieces of iron employed in its manufacture, the goodness of the cast 
steel being in proportion to the smallness of the lumps of iron. In order to 
veduce the iron, therefore, to the proper size,k]5aptain Uchatius conducts the 
mass of molten metal directly from the blast furnace, into cold water, which is 
kept in motion by mechanical means ; the iron is formed into fragments or 
grains, varying from 60 to 2000 to the kilogramme. The finest steel is made 
£rom the pieces of which 2000 go to the kilogramme. These bits of iron are 
then placed in crucibles and mixed up with a certaui pcr-centage of finely 
powdered, sulphurless spathose iron ore and brown iron ore. The metal thus 
prepared is subjected to the requisite heat, and drawn off into ingot moulds. 
This steel, it is asserted, is of the finest and purest quality, varying, according 
to' the pleasure of the manufacturer, from the most flexible steel for springs to 
the hardest double shear or file steel. 

One of the characteristic features of the process of M. Uchatius, is not only 
to have introduced the atomic system by fusion, but also to have done this in 
the preparation of the material Before fusion, the cast iron is mixed as much 
as possible with the metallic oxides, and the application of heat only ter- 
minates what the preparation has commenced. Among other advantages 
which appear to be derived from this new method, is economy in material ; 
fia", firom numerous experiments made by the French Government, the loss is 
stated to bo only 4 to 5 per cent, upon the cast iron submitted to the atomic 
treatment, and as the metallic oxides will part with what they have taken, the 
loss will even be less. The theory of the operation is of easy explanation, 
based as it is upon well known chemical facts. On surrounding the cast iron 
with oxygenated bodies, and applying heat, the grains part with their carbon, 
and this element combines with the oxygen of the metalUc oxides, and is libe- 
rated under the form of carbonic acid and carbonic oxicie. Another veiy 
important advantage attributed to this invention is, that the metallurgist is 
enabled to regulate his proportion of oxygen in such a manner that, by adding 
a certain quantity of forged iron, be can produce ten difierent kinds of steeL 
If this is so, it is a most essential point; for, to be able to undertake the 
manufacture of steel with a certainty as to the quality to be produced, won' 



1Bt llttiB ' 



S&4 ANNlTAi. OF BClliWTIFlC OlSCOVKBT. 

be of VHSl Imporanpu. All persons fajniliw with tlie busineaa know that Btte 
depetideuiie can, iu this respout, be pliived upon the □sual moUiodBi 11. 
Hchutius' manner of Mmpsrin); ie the same aa tlmt employed in making Eng- 
liab ciut ateuL It is said Uiat the expense ot producine 1,(MHI klloftnuninea 
(about 2,187 lbs.) will not oxceed $92, wlierettB W make tliat quantity of ortU- 
nnry steel costs, in France, $200, and of the bust qufdity $ftOO. Tboso prices 
would be materia!]]' diminished by establishing tlie worlcs in the viciitll^ of 
coal mines, where a supply of lUol could bo obtained dieaply, If tlio priee of 
steel could thus be reduced it would undoubtedly replace iron in iimnycMoe; 
a great economy would also result troja its employment in malting: plecei of 
BTtUlery, where oust steel would hare the ioimensa advantsge of boingU^tBr, 
less costly, and mors solid than capper. Experiments are now being mode U 
the atsenal of Vienna to determine this point. A oommittee appointed by Uw 
French Oovemment to examine tlie discovery report tliat Che cast steel pn- 
dnced by his method is calculated U> replace iron with groat advaulnge in the 
inBiiulk:Cure of piaCon rods, axle trees, and oonuecting rods; also thai thapre- 
eoss la simple, and can be employed without great outlay; and lastly, that 
oosl steel of various degress of hardneEs can be obtuined by modifyiDg ttn 
proportion of lite materials first employed. These maleriols being; cast Ins, 
and other substances of no great cost, it follows that the cost itoel produced 
by this method will cost loss than any other, 

An.oshibition of the process of Cuptein UehatiuS was recently mode In 
London, before a company of mannOicturen! and scientific men. While the 
prepftTBtions for the proCTss wero going on, Mr. LaDz, a partner of Captnin JJdOf 
tins, read a paper descriptive of the invention. He commenced by expUn- 
log Uiat he bad labored under many disadranCages in being compellMl 10 eoft- 
trive substitutes for tlio regular iiimoces, and other proper appliances peonOv 
to steel works, but, norerthelesa, an opinion could be there formed of Uw 
merits of thi« important Invention, fbr all the mating operalions in oast itMl 
manufacture were necessarily a, series of operations on a small scale, the rin 
of a steel crucible limiting the magnitude of tlie flimaces. The inetliod ber» 
tofbre adopted for making the best desoription of cast steel, was to convHt 
Swedish or Russian bar iron, by a lengthy, unoertain, and costly proeeai^ flnt 
intc what is called blister steel, which product was tlien melted dovra in 
oroeiblea and coat mto ingots forthemanufautnre of the bar steel of vomtDdres. 
Mr, Lenz proceeded to say that tlie prosont iaventlDO would render KngUnd 
quite kidependeut of Sweden and Rusaa lor steel iron making, as Bast India 
pig iron, now very plentifid and dieap, could be converted into steel in «s ft* 
hows ns Swedish and Hus^an bar iron would take tDe<^ to monulhi'laTe ; 
beddes whidi, numerous descriptions of ordlunry English pig Iron would 
aoawer equally well, judging from the limited oKperimenla In English iron h» 
tatd perftvmed. Jle expected that nearly all the \ro>\ works would soeo 
moke steel as regularly as they now make Iron; and did not 1icsltat«la 
assert that fUlly two-thirds of the cost of produdng cost sicel might bo sand 
by ushig the present instead of the old process. 

Mr, LoEi then proceeded to explain tliat thci Invention of Oapintn Vi 
w«i founded on the well known fncf, Ihiil eiisl iron ti 
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- oxygenized materials, and subjected to a cementing heat for a given time, 
"woold yield up a portion of its carbon, which would combine with the oxygen 
driven off from the surrounding materials, forming carbonic oxide or carbonic 

. add gas. If this process were interrupted before completion, a partially 
decarbonized iron would result, the surface of which would have been con- 

" verted into a pure iron, while the inner parts remained unchanged ; or in 
other words, the prepress of decarbonizing action would depend on the 
■momit of metallic surfece brought into contact with the oxygen-yielding 
material with which the iron was surrounded. In order, therefore, to expe- 
dite this operation, the pig iron was first reduced to a granulated state, which 
mm accomplished by simply running the molten iron from the cupola (a blast 

. Ibmace in some cases) into cold water, agitated by mechanical means. This 
granulated iron was mixed with a proper proportion of pulverized oxygen- 
yielding materials of a very cheap description, such as spany iron ore (spathose 
^)f and adding, if requisite, a smaU quantity of manganese, which mixture 
put into common crucibles, and subjected to heat in a cast steel blast 
fiimaoe of ordinary construction. By thus subjecting the granules of iron in 
-presence of the sparry iron ore to a melting heat, the surrounding oxides 
vonld first ^ect a partial decarbonization of the granulated iron, which 
decarbonization would be limited in amount according to the size of the 
granules operated upon, and by reason of the continued application of heat, 
Ae iron would melt and separate (with the assistance of the melting residue 
of q»an7 iron ore) firom the impurities with which it was mixed, and also 
bring down with it a portion of the iron contained in the sparry iron ore, 
ttiereby increasmg the yield of cast steel by 6 per cent. The manipulations 
of melting and casting were the same as those commonly employed by cast 
otoel manufacturers. The quality of steel made by this process could be con- 
siderably modified. Thus, the finer the pig iron was granulated, the softer 
^vodld be the steel made therefirom. The softer sorts of welding cast steel 
might be obtained by an addition of good wrought iron in small pieces, and 
tbe harder qualities by adding charcoal in various proportions to the abo^e- 
mentioned mixture. Thus crude iron might be converted into steel ingots in 
the incredibly short space of about two hours. 

Mr. Lenz then proceeded to exhibit the preliminary process of granulating, 
by running a crucible of melted pig iron into a vessel of water, when it waa 
instantaneously converted into shot-like particles. A weight of twenty-four 
pounds of crushed ore and peroxide of manganese, in the proportion of about 
firar pounds of ore and two poimds of peroxide of manganese, to which was 
added a small quantity of fire clay, was filled into the crucible in the tem- 
porary furnace, and allowed to melt in the usual manner. In the meantime 
the company proceeded to witness the operation of hammering down into a 
bar of an ingot of this new steel, which had been made a few days since ; and 
althoagh the steam hammer used was not at all adapted for steel, nevertheless, 
the bar steel produced from the ingot then hanmiered, was pronounced to be 
of excellent quality, and tools made from a fellow ingot were tried, and found 
to poflsess the qualities of fine English cast steel. About two hours and 
three-quarters had elapsed since the fillmg — some defect in the blast a little 
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retitrdiiig tbe mcltiof^ — Uie contanta of the crucible were poured into Uie iron 
mould, Irom wliich, when oponed, an ingot of Htoul weighing twtmty-Ilvo 
pounda, being one pound more than tho iron used, was exhibited, whiuh bore 
ever? external evidence of being pBrfeet in quality. It waa intended to be 
properly tilted into bar steel, for lUitber teats ag to ita qunjities siui prupertica 
Tbe ainipiioity and rapidity of tbe now procexs, as well ae tbe quidily of steel 
sbown, elicited mush admiration. Tho imporlBnce of tho proooas in reduoiog tbs 
ooBtof Bteel can Koaroely lie overrated, when tlie innumerable new uses Mwlikb 
it will inovitably be turned in preforonce to iron are coneidered ; the ezponse of 
Btool tired, azlea, platen rod^ aliatta, and other importunt worliiDg porta ot nt»- 
oliinery, being estimated aa not eiceeding the price now p^d for ilntWilaaB iron. 

ifea Cant SUxl Pmcaa. — iSx. R. A. Brooman, of Loudon, bus lately seoured 
a patent, as agent for a foreign inventor, for the Ibllowing new method of 
tnoQU&ctiuing cost steel: — 

Tbe basis of the invention consista in tlie introduotion into crucibles, aloog 
witb tho pieces of wrought or maUeable iron, of certain chemiuola la which 
cyanogen is contained. As for example, cyanide of potassium and ierrocT- 
anide of potoaaiuui, are to lie used in oonnt^xion with mime form uf aal-aiODU>- 
nine The uHual fUmncca and molting pots euitable fur melling bliater Mui 
may be employiKl. The malleable iron (which may be of any deaoripMii, 
Buch as bar, scrap, bloome, &o.) is prepared by cutting or broaking it up inU 
aniali pieces. In a OOlbs. charge of iron in a crucible are iniroduoed lea 
ounces of charcoal, six ouncsa of common table salt, half an ounce rt bonk 
duiit or ozyde of manganese, one ounce of sal-ammoniac, and ludf uu tniuce of 
ferrocyanide of potassium. The pot is to be covered and introduced into 
the lUmace, and tbe contents thoraughly melted, tbe beat being maintained 
for the space of throe hours or thereabouts. Tbe masa is then to be poured off 
into iron moulds in tbe ordinary way of pouring cost steel, and witli llw uaott 
cafe required for producing a solid Ingot, This may Chen be rolled into sheeU^ 
or hammered or tilled into bars, after tbe common method. In this prooesH tbs 
employment of table salt, manganese, or brick dust, is for tbe (ormatian of 
BoariiB upon tho t«p of the melted mass, to keep out tlie air. Tho proportlooa 
of ingrodientB given may bo varied, and some may be omitted altogether, or 
others substituted. Tlie easentioJs are tbe sal-ammoninOi some snljatoiuw 
affording cyanogen, and charcoal, f^e cast steel may be produced with t^ 
rocyanide of potuaslum and oharcoaJ, also with sal-ammoniac and cbarooid. 
The hardness or brittlenesa, as well as Smmoss of grain and degree of malka- 
bHity, may be varied by altering the proportioi;B of tbe several ingrodienti^ 
e^iecially of the charooal, sal-ammoniac, and oyanc^en. No porticalw flb» 
racter or quality of iron is necessary. Steel, it is stated, can be produced by Uu» 
prooeea from common English iron equally as well as from Iha best Swedish. 

This prooosa, which is undoubtedly a great improvement, has rooonlly b««a 
put in practical operation near New Yorlt. It is, boweror, questioiubla 
whether any patent on such a process could be maintained, tho opototioD 
being substantiuUy tbe same as that of case-hardening : and it has aJao been 
applied befijta to the manutkoture of stool. 

Aiijpr&ttd Mtlhod 0/ Re^mg Iron — Oharioa Sandoraon. of ShoffleW, J 
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has taken out a patent for the emploTment of copperas or sulphate of iron 
hy adding to it cast iron while in a molten state, which ho states acts as a rea- 
gent miiting with the silicon, phosphorus,^ arsenic, and other impurities in the 
inm, and carrying them off in the form of a scoria^ thereby producing iron 
OBStings of &r greater strength and purity. 

IiTiproverMnt in ihe Manufactwre of Pig Iron and Steel — ^The following im- 
{krovement in the preparation of pig iron is highly spoken of in England : — 

A small quantity of common salt (say 1^ or 2 per cent) is introduced into 
the ooke ovens, along with the small coals. The salt removes the sulphur 
fircnn the coke, and hence the iron made with this coke in the blast furnace is 
materially improved. Bars made from this iron have broken like crown iron, 
and it makes capital rails. It is very likely that the process willlbe generally 
adopted with coals of an inferior description. An invention which has lately 
been patented in England by Mr. J. B. Howell consists in the manufacture of 
ingots or blocks of cast steel, for ordnance and other purposes, with an iron 
oentre. The inventor places a bar of hot iron covered with a deoxydizing agent, 
in the oentre of the mould, previous to pouring in the melted steel, and, by the 
use of this oxydizing agent, removes or dissolves the oxide from the iron, and by 
tfans removing the oxide, the steel, while in a fluid state, comes in direct con- 
tact with the iron, insuring perfect cementation between the steel and the iron. 

The correspondent of the London Mining Journal in Rhenish Prussia^ 
espresses surprise that some of the capitalists in England do not turn their 
attention to puddling pig steel, which in Prussia is making rapid strides. 
Paddling both iron and steel with gas is very general in Prussia. In some 
instances the gas is obtained from the blast frimace, but in most cases it is 
generated in small ovens, attached to each furnace. Dry wood, charcoal, 
lignite, and turf are employed as fuel At one of the iron works where wood 
is used for gas the charges are 8 cwt. of white mottled iron each furnace, 
bringing out 20 to 21 tons of puddled bars per week at a loss of only 4 or 6 
percent and with a consumption of 4 cubic feet of timber per cwt of puddled 
bare. At another works they charge with 10 cwt. of grey pig, and bring 
oat the charge in 2^ hours with 8-10 cubic feet of wood per cwt. of puddled 
bars. A large rolling-mill is arrahged to puddle steel with gas from iron lignite, 
to be converted into railway wheels and tires, for which there is an increasing 
demand. These are forged under the hammer to nearly the required form, 
and then passed through a pair of rolls to finish them. 

The following is the description of a method of making cast steel, for which 
a patent has been recently granted to G-. Brown of Swinton, England. 

" The patentee puts into a common melting pot charcoal bar iron, clipped 
in pieces, of about one and a half inches long, and adds thereto good charcoal 
pig iron, in the proportion of one part, more or less, by weight of pig iron, to 
three parts more or less, of the clipped bar iron. This combination of metals 
iB melted in the usual manner, and then run into ingot moulds. By this 
process cast steel is obtained suitable for any purpose to which cast steel made 
on the old plan can bo applied, — ^the various qualities of steel required being 
obtained by slightly varying the proportions of bar and pig iron. Taking 40 
poondB weight as the standard of an ingot, from seven to twelve pounds of 



r 



268 ANNLIAL OF aCIEMTIFia D18CUVERY. 

pig metal ore uaett, aod die romalader is mode of bar iian; these proportioBB 
would produce p ci)it uleel euitablo for most purposes. Thus, for caateMol to 
be mjuiulbitureil iato edge tools, ten pounds of pig meUd are sdilad to Uurtj 
pounds of bar Iron, for table kuir^ oif^lit pounds of pig loetij nre combiiiod 
with ihirty-two pounds ofbar iron; and Ibr hurii ateal, twfilye pounds oE pig 
metal aro added to twoatf-oight pounds of bar iron. Sut as almost all irons 
differ in bardocaa and quality, ttieae proportions must, to a sliglil dtsgroa, ba, 
modillod aocordhig to tho judgment of tlie melter." 

ON TUK MANUFACTUEE OP IRON. 
The following ia an abstmct of a paper rend lielbro the London 
of Arts, by B*of, Calvert;— 

After pointing out what were believed to l>e the causes of inlerioritj cf 
iron, in miuiy works, apart from tho varying qanlitios of the orc«, tlie iajniioM 
action whloli an impqre &el hod upon tOa quality of tbo iron was portioulB^ 
sjluded to; and the nocesaity of removing tlie Hulpbur from the cool or ooke^ 
wben employed in Hie blast Hirnaoes, beibre it oould be imparted to ll)0 oaat 
Lroii daring tbo procoas of smelting, was strongly onforoed. 

Prof Calvert then referred xo several instancea in which the quality of irmi, 
after llie application of tho chloride of aodium in tha blast (iinuice, hod boea 
greatlj luiproved. Th<we improvements were deecribed to havo been eOboted 
at a very amall cost, by the following gimple proocHs. If Iho blnat fbtnaet 
was worked entirely with oool, chloride of sodium waiti added, with etoh 
cborge, in proportion to the quality of the ore and llux emploTed; Intt » 
better result was produced if the cool was provioitdy converted into cdM^ 
and on excess of tho chloride was used in its preparation, in ordi^r to net on 
the sul[:liur of the eoal and of the ore should any be tbund than-in ; and » 
greater hnprovomBut was manifL-sted in tho quality of ilie iron, when only 
ooke Bo prepared was used in the bloat furnace. The coke, ao purifli-d, emit- 
ted no sulphmY)UBfiJmea when taken out of the ooke oven; nor wIr'ii extii^ 
guished with water did it give off the unpleimant odor of sulphurDtlod 
hydrogen, nor was there any aulpburoiw acid gas liberated, during the opor»- 
tion of smelting iron in the cupola, or in raiaing ateom in Ibe looorooUre 
bdler, by coke so prepared ; and it was stated that these decided advantttgM 
were gained, in some cases at an additional cost of only one peimy per Um. of 
l^ieL Prof Calvert then gave the results of a seciea of experiments which hod 
been made upon trial bora one bob square, cost from u^n mell«(I in the 
cnpoln, with coke preparad by his process. Ue exhibitad specimens of tha 
ironaoprepared, when the closeuces of texture and the absence of tho "hoosf- 
ooinb " appearance prevailing iu thu iron east with tlio ordinary ooIh^ wm 
clearly demonstrated. 

The mode of oxperimenllDg was described, and the results were given vOf 
elaborately, and it was shown that Ihe average iucrcoae of strength was ftom 
10 to 20 per cent. 

TiUtiag tbo mean of the whole experiments, die following conclusioas wtm 
arrived at: — The mean breaking weight of the bars, 1 inoh square<, 
with U)o improved coke, was 616'B Itig.; ditto, with oxtranrdinary cok 
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lbs. — equal to 88*5 Iba. in favor of the castings produced from the improved 
ooke, or in the ratio of 5 to 4 

The experiments on the bars smelted with the improved coke, indicated 
iron of a high order as to strength, and" might be considered equal to the 
, strongest cold blast iron. The metal appeared to have a run exceedingly 
dose, and exhibited a compact granulated structure, with a light grey color. 

S,^ IMPBOYEMENTS IN PLATING, GILDING, AND SILVERING. 

^SSpZicJ^'s Process. — The following are the details of a process recently 
published by Liebig, by means of which glass can bo plated without heat, 
thus forming fiiultless optical mirrors. The bath which gives the desired 
result is a solution of ammoniacal nitrate of silver, with the addition of 
potassa or soda^ which deposits the sUvor at the ordinary temperature when 
put in contact with an aqueous solution of sugar of milk in the following /i 
A proportions: — Fused" nitrate of silver, 10 grs. ; distilled water, 200 c.c.;"» O 4 
Pf^ ammonia, sufficient to obtain a limpid solution ; to which is added by degrees /Jr 
3K)tash ley of 1*06 density 450 cc, or soda ley of X'035 density 450 c.c. -. /Jt 
When the ley is added, a dark-colored precipitate is formed, which disappears 
on the addition of a further quantity of ammonia. "When all the ley has boon 
added, it is diluted with water to 1450 cc, after which a dUute solution of 
nitrate of silver is carefiiUy added until a permanent grey precipitate is 
produced. Sufficient water is then added to bring the quantity up to 1500 
c.a, or a litre and a half of Hquid, so that each cubic centimetre contains 
rather more than 6*66 milligrammes of nitrate of silver, corresponding to 4*18 
milligrammes of metallic silver. The liquid should not contain any free 
ammonia ; this alkali should be completely saturated by the oxide of silver. 
To get a comp^^te saturation, a httle of the silver solution should be added 
quite at last. In this cose, 1 c.c of liquid contains rather loss than 4*18 milli- 
grammes of silver in solution. The potassa or soda ley should be quite free 
from chlorides ; to prepare it, carbonate of potassa, or preferably, of soda, 
should be used, quite fi^e from chlorides, and decomposed in distilled water 
with liftie which has been purified by sufficient washing. The ley must not 
be filtered, it must become dear by repose. When this ley is required for 
plating glass, add one-tenth or one-eighth of its volume of a solution of sugar 
of milk, containing 10 per cent, of sugar. To use these liquids, the glass must 
bo supported by festening a bar of tin at the back of the glass with wax, so 
that it can be suspended ; under which is placed a glass or porcelain capsule, 
80 that a space of half an inch is left between the bottom of the capsule and 
the sur&ce to be silvered; the capsule is then filled with the liquid, to which 
the sugar of milk has just been added, and the whole is arranged so that the 
object to be silvered shall have its anterior sm-face quite immersed. It will 
be perceived that the silvering shdWd take place at the surface of the bath, 
and not at the bottom, and that it is indispensable that the glass object should 
float and be supported in some manner upon the surface. It is necessary not 
to mi'y the sugar of milk with the bath until the moment of using, for the . 
reductAn commences inmiediately, as will be known by the brown color 
wlilph it acquires; the object immersed iJiBcomes black in a few minutes; 
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quart<T of an hour it reOects objects, imd the redttRtioa may ^ 
ouaiplelB, wliaa the bath is covered with a reHectiniJ; [jolliote of 
Bilror. Id tliis opemtion all the ailver is precipitated In the netAilic 
■toto, iwd oolj a yei7 small fraction of the reduced metal is fixed on tho 
object which it has been proptaed to plate. Aoconling to a very exact 
detormlaaliDO, tlie allver iliuii Sited on a glass eurflica of 236 aquaro oeniimetras 
le 49 milligrammeB, CooEequentlf, to plate a square metre of glacs earlboti 
we aboold only requh* a'210 rtb. of silver, which la but a trifle, 
centimotrea of liquid wuro required to ploto those 336 aquare oentlmBt 
BUperBcies; now, 28D co. of liquid ooutaJnllTOmiUigraiumeBor^TOr, 
quenUf, In the interior oT the voasel and tlieside^ were depoatedtlTD' 
1121 miUigrarnmoa of silver, wliioh were oollocWd find again oonvc 
nitrate. When the operation is oonduded, ttje olyect plated ia 
WBfllied with liot dlstmed water, and dried in a waim place. Owe 
taken not to touoli tl^ platcil aurtime during these opomiions, or elM 
will get in under llie uieUillic layeri Emd cause it to fait off Alter 
(his layer adlioros so strongly that <t can Bcarooly 1>e removod Wittl 
If the phttiog has beoQ poHbrmed an the surface of the bnlh, tho Uyar 
oToqiml thickness all over, and with proper polisliing, will have erwy 
oT a ailvered mirror. To attain unfailing iiiocegs, sevornl 
neaoeeaij ; In the first plaoe, the bottom of the vessel aliould be all 
equal distBuoo from tlie surfiico of tho future mirror, olhorwlao som 
tbjs Burlace will bo covered with a thinner plate of silvor Ibftn 
will coQsetiuentl; appear duller; ibr they will not reflect the light 
the porta which are more Uiiokly covered. Another Important point - 
tbe surlaoe to be allTerad should be perfectly clean ; glnswi ninidjr. 
with a oloth vrill lake a layer fiill of palchea, on which will be pUlid^ 
the streaks loft by the olotk Tlien the surliice to be silvered ntut bfl' 
all over; tho anialloHt bubble of aJr will produce a hcJlow in 
Before putting the gUsa on the bath it is bettor to wet it compl 
liquid osed for this should be aloohol, in preference to water, u it dill 
the air better. Tlio glass would !« phited as well at tlie bottou Of 
as at tlie top, only that in that case tlie whole of tlio silver wonld 
on the ohject, and the mirror would neceBsarJIy be bo muc^ tha 
When the mirror is dT;, the layer is covered with a colorless Twniib odi 
of on alcoholic solution of gum dammar ; it \g then framed. 

OUdtag. — To gild glaM permanently, heal is eeeential; gilding withi 
b of a boBUtiful color and very brilliant, hut it does not adhere 
Will atrip off with washing. The pldinn bath is prepared by moswirfl 
Uon of gold in agva regia, a solutioD to which is added 292 
ohlorids of sodium per gramme of goM ; it is evaporated 
heated unt^ all the f^ acid is dlsongaged ; after which Uio douUa 
disBolvad in water in sniHoient quaOtily to make 100 at of liquiil 
1000 mitligrammaa of gold. With this solution two othom ore 
of ;nhich ia composed of solution of gold, BO no. ; soda k*7 (denliQ 
30 &(). ; water, 300 cc It Is boHod In a dusk unl^l ruduced to tftO 
auoond solution is prepared with solution of gold, BO c.c. ; I07, 30 oa ] 
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SOO O.C. The whole being put into a flask is placed in boiling water for an 
hour. The two liquids are then mixed, and may be used with success when 
recently prepared. To gild the inside of a glass vessel, a tenth part of its 
volume must be filled with a mixture formed of two parts of alcohol and one 
<^ ether, and then filled with the auriferous solution while still hot ; the vessel 
must then be placed in water of the temperature of about 176° F. (80** C.) 
In leas than 16 minutes the internal surface will be covered with a pellicle of 
gold ; the vessel is to be removed when the sides are opaque, or, at any rate, 
when, seen by transparency, they have assumed a deep green color. The 
aolation of gold is, of course, always reduced by the alcohol ; but if we wish 
fat a brilliant layer of metallic gold, we must arrange so that the afi&nity of 
gold for water should not be greater than that of gold for glass, and that the 
latter should be rather stronger than the other. It is difficult to hit upon the 
eXBct point, and the least variation in the proportions would injure the results. 
The above described bath will only gild when recently prepared ; standing for 
24 hours will destroy this property. When fit for gilding it possesses a 
digfatily yellow tint ; with time it loses this color, as well as the property of 
depoedting a briUiant layer on glass ; moreover, alcohol then reduces the gold 
with great difficulty. 

PeHtjeoffCa Process. — ^The new process discovered by M. Petitjean for silvering 
glass is thus described by Prof. Faraday: — "It consists essentially in the 
preparation of a solution containing oxyd of silver, ammonia, nitric and 
tartaric adds, able to deposit metallic silver either at common or somewhat 
elevated temperatures. 1540 grains of nitrate of silver being treated with 955 
grains of strong solution of ammonia, and afterwards with 'J'? 00 grains of 
water, peld a solution to which, when clear, 1*70 grains of tartaric acid, 
diaaolved in 680 grains of water, are to be added, and then 152 cubic inches 
more txf water, with good agitation. When the liquid has settled, the deal 
part is to be poured off; 152 cubic inches of water to be added to the remaining 
solid matter, that as much may be dissolved as possible, and the dear fluids 
to be put together and increased by the further addition of 61 cubic inches of 
water. This is the silvering solution No. 1. A second fluid, No. 2, is to be 
lirepared in like manner, with this difference, that the tartaric acid is to be 
doubled in quantity. 

" The apparatus employed for the silvering of glass plate consists of a cast 
iron table box, containing water within, and a sot of gas burners beneath to 
heat it. The upper surface of the table is planed and sot truly horizontal by 
a leveL Heat is applied until the temperature is 140° Fah. The glass is 
well deaned, first with a cloth, after which a plug of cotton, dipped in the 
BQyering fluid and a little polishing powder, is careflilly passed over the surface 
to be silvered, and when this application is dry it is removed by another plug 
of cotton, and the plate obtained is perfectly dean. The glass is then laid on 
the table, a portion of the silvering fluid poured on to the surface, and this 
spread carefully over every part by a cylinder of india rubber stretched upon 
wood, wliich has previously been deaned and wotted with the solution. la 
this mamier a pei^t wetting of the sur&ce is obtained, and all air bubbles, 
fta, ore removed. Then more fluid is poured on to the glass until it is 
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covered witli a layer about ane-tcntli of oQ iucli in depUi, w\iich eusily stuids 
upon ll, and in thut sbue ita lwip«ral;urQ la uUuwed to riav. la ubout leu 
minutes, b; the lieat of norm water is tlie Uollaw box oC tlis talila, eUver 
begins to depodt an tbo gloas, and in flAeun or twenty minutes a, utiiibrm 
opEique coat, Imring a greyiali tint an tbo upper aijrllice, is deposited. AJW 
a certtdn time, the gloss employed in tlio iUuatratioii was pualiBd U> tbe edge 
ortho table, was tilted that Uio fluid might be puured of^ UioQ witihed with 
water, (md extuninod. Tbo under Eurlhce presented a perfectly brittlaiit 
uteUUlie plate of liigb redectivo power, as liigh as any tbat silver con atlMn 
to; and the coat of silrcr, UiDugh tlun, was ao strong ea to auatuin liandUtig, 
und so firm as to bear polishing on tbo buck to any degree, by rubbing niUi 
the hand and polishing powder. 

"Tlio usual course iu praotice, boweTer, is when the first stratum of fluid is 
exluLUEted, to remove it, and apply » layer uf No. 3 solution, and wbea th»t 
has been removed and the glass washed and dried, to cover the back sorlkoB 
with It protective coat of black varnish. When the foi'oi of the glass varies 
simple expedloata are employed, and either concave^ convex, or commuted 
Bur^oes ore silvered, and bottles and vases aro coated internally. It la 
to mend an injuiy in the silvering of a plate, and two or three 
were peHonaod on tbo tabic." 
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The foDowing is an abstract of a pu.pGr reveuCly n.uul iKiforo the Boyal 
tntion of Great Brltajo, by Prof, Iforaday ; — 

The ituthor bus been led by various considerations (o sock exporimontitlt]' Ba 
aume eiltot on the rays of light by bodies which when in somll qunndtica had 
Rtrong peculiar action upon it, and which also could bo dlrided into plataa and 
partioles so tliin and minute us to come liu withia the diffleosious of on nndula- 
tioQ of light, whilst tliey stUiretaiued more or lessof the power they hud in nsKi 
The vibrations of light are for the violet ray 69,670 in an inch, and for tlio red ray 
3T,8*J In an inch ; it is the lateral portion of the vibration of the ethct* whli^ 
ii by hypothesis supposed to affect tbo eyo, but tlie relation of Dumber rotnalua 
1)10 fume.. : Now a leaf of gold us supplied by the mechanician Is only f^^\,f 
of an inch thick, so that T| of tlieui leaves mlglit Iw pluwd la the spiic« occu' 
pied by a single undulation of Uie red ray, and 6 in the space oouupied bf • 
violet unduhitlon. Gold of this tlilckness and in tliis atAto ia tronaparan^ 
Uansmittlug greon light, whilst yellow light la reflected; there is every reason 
to believe also that some is absorboil, «a liappena witli aJJ ordinary bodies. 
When gold leaf Is laid upon a layer of water on gloss, the water luoy ewn^ 
be removed and solutions substituted for it; bithiswayasolution of eiiloriiM^ 
or of cyanide of yotasslum, muybe applied to tliin the film of gold; anil 
latter dissolves tlis otlier roctols present In tliQ gold (sliver for instaniw, 
chlorine leaves as a chloride). It gives a pure result ; nud by 
cfauide, and dryi^ig and draining tlio lost rcmaios of water, tho UIid 

*4^»l<)eaiia truitvene vl 
nttin Holils by Ihu procDM 
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attached to the glass: it may be experimented with, though in a state of 
extreme tenacity. Examined either by the electric lamp, or the solar speo- 
tnuOf or the microscope, this film was apparently continuous in many parts 
where its thickness could not be a tenth or twentieth part of the original gold 
lea£ In these parts gold appeared as a very transparent thing, reflecting yel- 
low light, and transmitting green and other rays ; it was so thin that it pro- 
bs^ly did not occupy more than a hundredth part of a vibration of light, and 
yet theire was no pecuhar effect produced. The rays of the spectrum were 
in, succession sent through it; a part of all of them was either stopped or 
tamed back, but that which passed through was unchanged in its character, 
whether the gold plate was \mder ordinary circumstances, or in a very intense 
magnetic field of force. When a solution of gold is placed in an atmosphere 
oontaining phosphorus vapor the gold is reduced, forming films that may be 
washed and placed on glass, without destroying their state or condition; 
these vary fix)m extreme thinness to the thickness of gold leaf or more, and 
have various degrees of reflective and transmissive power; they are of great 
▼ariely of color, from grey to green, but they are like the gold leaves in 
that tiiey do not change the rays of light. When gold wires are deflagrated 
by the Leyden discharge upon glass plates, extreme division into particles is 
effected, and deposits are produced, appearing by transmitted light of many 
varieties of color, amongst which are ruby, violet, purple, green, and grey 
tints. By heat many of these are changed so as to transmit chiefly ruby 
tints, relieving always the reflective character of gold. None of them affect 
any particular ray selected from the solar spectrum, so as to change its cha- 
racter, other than by reflection and absorption; what is transmitted still 
remains the same ray. When gold leaf is heated on glass, the heat causes its 
retraction or running together. To common observation the gold leaf disap- 
pears, and but Uttie Ught is then reflected and stopped ; but if pressure by a 
polished agate convex sur&ce be applied to the gold in such places, reflective 
power reappears to a greater or smaller degree, and green hght is again trans- 
mitted. When the gold films by phosphorus have been properly heated, pres- 
sure has the same effect upon them. If a piece of clean phosphorus be 
placed beneath a weak gold solution, and especially if the phosphorus be 
a dear thick film, obtained by the evaporation of a solution of that sub- 
stance in sulphide of carbon, in the course of a few hours the solution be- 
oomee colored of a ruby tint; and the effect goes on increasing, sometimes 
for d or 3 days. At times the liquid appears clear, at others turbid. As 
far as Mr. Faraday has proceeded, he believes this fluid to be a mixture of 
a colorless transparent liquid, with fine particles of gold. By transmitted 
light it is of a fine ruby tint; by reflected light it has more or less of a brown- 
yellow color. That it is merely a diffusion of fine particles is shown by two 
reeoltB — the first is, that the fluid being left long enough, the particles settie 
to the bottom ; the second is, that whilst it is colored or turbid, if a cone of 
the Bun^s rays (or that from a lamp or candle in a dark room) be thrown 
across the fluid by a lens, the particles are illuminated, reflect yellow U(|ht) 
and become visible, not as independent particles, but as a cloud. SomettineB 
a liquid which has deposited much of its gold, remains of a faint ruby tint, 
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And to Uie ordinn* nbsorvaUoti, tTanapftrBct ; but trhen iUumituited by 
scone of rays tho suspended piirticlca ghow thsir pretence by tlje Qpftles- 
oenco,- which is the reBuJt of llieir united action. The settling purlielBti, 
if in a Bask, nppetr at the bottom tike a lena of deep-colored fluicti 
opaque at the middle, bat deep ruby at tbe edges ; when agitated, tbcj 
may l« again diOUaod through the liquid. Those particles tend to aggregate 
into larger particles, and produce other effects of oolor. It is ibund 
that boiling gives a certain degree of permanwite to tlto ruby atato, Muny 
saline and clher subBtanoos aOeot Uiis ruby fluid; thus a few drops of aulu- 
tioii of coinmoo salt being added, the whole gradually becomes of a violet 
color ; still the pBrticles are only in Buspensioii, and when illununiLted by a 
lens, Hjv a golden yellow by reflected liglit : they separate now much more 
ra^ndly and perfectly by depoaitloa fVom Iho fluid than bofore. Some spoti- 
metis, however, of tho fluid, of a weak purple or violet oolor. remain fjr 
joonths without any appoaronco of settling, so that Uie particlca must be 4X- 
oeodiagly divided; still tho rays of tho aun, or even of a candle in a dork 
room, when collected by a lens, will manifest their presence. The lilgliesV 
powers of the microscope hnvo not m yot rendered viBiblo either the ruby oc 
the violet partioles in any of these Quids. Glass is oooaaionBlly colored of a 
ruby tint by gold ; such glass, when examined by a rny of light and a iens, 
^ves tbe opslesoeut effect described above, which indicates tho eKiatoaoe of 
separate particles — at least such has been tbe case with all the specimens Ht. 
Faroduy lias examined. It becomes a queeUon whether the conatltutioiu of 
tbe glass and the ruby fiutds dosoribed u'e not, as regsrdB color, alike. At 
present, he believes they ore ; but whether the gold is in the atate of pun 
motal, or of a compound, he bas yet to decide. It would be a point of ooft- 
sldsrahlo optical importance if they should prove to be raetallio gold ; Irom 
the eSbcIa presented when gold wires ore doflogratwl hy the Loydon tUa- 
charge over glass, quartz, mica, and vellum, and tho deposits aubjoctod to 
heat, pressure, Ac, ho inolinoe to beliovo that they are pure metal. 

llKDUCnON OF METALS BY IIVDKOGKN. 
8t Claire Devillo states that the reduction of volatile metals dupnnda very 
muoh upon the rapidity of the current of redudng gas. Thua, for lustauce, 
when oxide of zinc is ignited in a rapid current of hydrogen, the metal is 
reduced, w)ille by ignition in a slow cun'ent of the same goa no melallio lino 
1b obtuned, there is formed at anotlior part of tbe tube, crystallized oxide of 

He considers timt in the latter caae reduction do«ti not tuko phtce, but that 
owing to the slowness of tho current of tho gas, tlio water vapor ilmned ia 
not removed soon enough to prevent a flirthor reaction between it and tha 
TBpor of Khic, reproducing oxido of zinc In lliis way he uccouota (br tba 
tnuialbr of t)ie oxido of zinc fVom one part of tbo tube to anotlicr, and la of 
'Opfidon that the apparent volatilization of oxide of nine in this ozperimenl 
' HUn metallurgical operatlona, <a owing to this reaction which l^kca plao 
^Bver temporatore, than the reduction of tho oxide of hydrogen. — ' 
Chtm. ct (fc Phy. xllii. 47. 
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ON THE FORMATION OF SALTPETRE IN CAVES. 

"At a recent meeting of the Boston Society of Natural History, Professor 
William B. Rogers remarked that, from his observations in the caves of the 
Middle and Southern States, he was satisfied that the earthy deposit contain- 
ing the nitrates, knoWh in some places as Feire dirt, was chiefly derived from 
the overhanging and adjacent rocks, and not from sediment brought into the 
care by existing or former streams. The limestone, in which the nitriferous 
cayems are fo\md, often contains a large amount of siliceous and argillaceous 
matter, and, in some instances, a marked proportion of organic substances. 
The more pervious layers, gradually deprived of their carbonate of lime by 
tihie leaching action of the water infiltering from above, are reduced to an 
earthy mass, the mere caput mortuum, as it were, of the original rock. In 
some cases this decomposition pervades the stratum for a great distance ; the 
residuary, fine grained, ashy clay retaining the lamination and bedding which 
it had before the change. In course of time the earthy mass falls t^ the 
floor by its own weight, aided, perhaps, by occasional tremors of the ground, 
or is detached by the load of stalactites suspended from it below, and thus 
comes within the levelling and transporting action of the streams flowing 
through the cave. 

As to the production of the nitrates with which the Petre dirt is more or 
less impregnated, Professor R. thought that it could not, in any large degree, 
be referred to the excretions and other remains of animals occasionally found 
in these caves ; since the quantity of nitrogen required for this purpose would 
fer exceed such a means of supply. Besides this, the nitrates are found in 
the earthy mass while it is still adhering to the roof or walls, and far removed 
from the organic matter supposed to be buried in the floor. Nor can we 
r^ard the nitrogen as cliiefly derived from organic substances in the decom- 
I)06ing rocks. For in the case of some caves producing Petre dirt, the sur- 
rounding limestone contains only a trace of such ingredients. We must, 
therefore, refer the formation df the nitric acid, and ultimately the nitrates, to 
mutual chemical reactions between the porous calcareous earth and the con- 
tiguous atmosphere. 

ANTIMONIAL VERMILLION. 

M. B. Plessy has invented a process for preparing vermillion, of a beautiftil 
c6lor, of antimony and sulphur, and which process is sufficiently simple to 
admit of preparation on an extensive scale. 

The first ingredient necessary for the manufacture, hyposulphate of soda^ is 
prepared as follows : — In the upper part of a vessel, the bottom of which is 
broken out, a sieve containing large crystals of carbonate of soda is fixed. 
Into the lower part of the vessel projects a furnace pipe bent at right angles, 
which is attached to a small clay fiimace. Into this furnace sulphur is thrown 
by little and Uttle, and bums into sulphurous acid, wliich passes through the 
tube into the vessel, and there acts upon the carbonate of soda. The oAr^ 
bastion of the sulphur may be regulated as occasion requires through the 
door of the ftimace ; the draft is quite sufficient, and in the course of three or 
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(bur dnys tho oryidB of crlrbonnta of enda'ara acted upon U n conudenible 
doptli, Tha very fVlabt(> sDlplilte of soda tnaj be readily sepaxaled (rant Uie 
umilterod cuoleuB, if anj romains, and Iho latter may Uion bo put book Into 
the sieve. The Bulpblta or ioda is dissolved in water ao sa to produce s 
solution of SO' B., nod this is saturated whilit liot willi crfstalliacd ou-bcuala 
of soda. When eflbrveBcence do longer occurs on the addition of Uila salt 
{which ia tlifl best criterion, aa litiauB paptr gives no satisfaotory indications), 
or raUier when tlio dilute sulpMte f^imisbeB a slight ell'erveEoeaoe of caibonid 
add on tho addition of muriatio acid, doirers of sulphur are added, luid Uie 
mixture is heated in iw earthen veaaci for three houra on the water taoth, 
stinrag and replacing Ibe w^ter tlint evsporal^a. When the Uuiil Is cuol, it 
is filtered and diluted until It shows 90° B. 

Porchloride of antimony is prepared by heating powdered blnoli sulphurel 
of antimony witb oomtueroial muriatic acid. When the evolution of sulphu- 
retted hydmgon begins to diminish at a gnntio heat, the mixture is boiled Ibr 
a taw minut^e. On uioling, Uie clear liquid is decanted. To UTuid iucon- 
TBOlence fl'om the sulphuretted hydrogen gea ovolTod during the salulion of 
the sntplniret of autlmnnj, it may eitlier be passed into a solution of sodA, or 
allowed to pass througii u tube drawn out to a point at the extremity, olosa 
to which the flame of a spirit lamp ig placed ; by this the sulpbnr«tted 
hydrogen is burnt, even when it is mixed with much aqueous vapor. The 
solution of chloride of nuthnony obtained ia diluted with water to 90* B. 

Wlion the solutionB of hyposulphite of soda and chloride of antiaioiiy ars 
thus prepared, the antlmonlal vennilliou ia prepared in tbe foUowing mui- 
nor; — Pour litres of solution of chlurido of antimony and six litres of 
water ate poured !ntc a stoneware basin, and after theao, ten litres of the 
solution of hyposulphite of soda. The prodpltato which is produced by tlM 
water is rapidly dissolved by tho hyposulphite of soda In the ould. Tho bodn 
Is uow placed in a warm bath, which ia heated to boiling ; in this the ten- 
porature of tho mlxluro gradually rises. Towards S6° F. the iireclpitsts 
begins to tbrm ; it la at first orango-yoUow, but gradually becomes dsjkor. 
Tho temperature is allowed to rise lo 131* F., wheuthe basin is removed Ihmi 
the water batli, and the precipitate is allowed to aottlcs which talCM place 
rapidly. Ttio Huid is separated fW>m tho precipitate by docactatlon ; tho pro- 
olpitatJi is washed lirst with water containing one-lifteonth of uurintio acid, 
aud afterwards with commoo water, tlieu collected on 0. filter and dried. In 
the moist state tlie ontimonlal vormillion has a, shimng red color, but in dry- 
big it li>sca a little of its lustre. 



ON TBK OOMPOemON OF MUSCLES IH TllE ANIMAL SURtKB, 

From an orticlo on tlie abova subject, by MM. Valecoionnoa and Fromy, 
puliUflhod in tho Jownal de Fliarmacie, Dec 1866, we make the followiDg 

" Tho result of our resoarchoa in regard to the substance wliiuh gifss 
ac^ty to tho muscles of all tho vertcbrata, Is that if) In sonic enses, the oddity 
of tho muBules is dua to Uctic acid, that which makua tho musculnr flhw 
stmnjjiy udd is ordiuorily a, phosphato of putosli, liavlni*, uccurding to OUr 
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mu^^ the fbnnula, KO, 2H0, PO. We obtained this||lt in a crystallized 
oondition. by treating the muscles with weak alcohol and evaporating the 
liquor to a syrupy consistence. 

While determining the proportion of this salt in the muscles of dififerent 
flnimiiiH^ we observed evidence of some connection with the formation of the 
OBBeoDS system ; that is, we always found it largely in ATiimfl.lg in which the 
bones are very much developed, and very slightly in the Articulata and 
MdUuaca. The part which this salt takes in the formation of bones is now 
olear; for we have directly ascertained that in reacting on carbonate of lime, 
the phosphate of potash from the muscles forms the basic phosphate of lime, 
which is so considerable a part of the bony substance. This phosphate of 
potash is not, perhaps, without effect in the production of a phosphuretted 
fttty matter that exists in the muscles which will be mentioned &iithdT on; 
we think, however, that under these circumstances it deserves the attention 
of physiologists. The muscles of the vertebrated a.Tiimal8 are impregnated 
with a considerable quantity of iatty bodies made Jip of varying proportions 
of olein, margarin, and stearin. Besides these neutral fatty bodies, another is 
always found, which differs from the substances properly called fat by a 
number of peculiarities, and presents some analogy to the cerebral &t. We 
have made a tolerably complete examination of this interesting substance. 
It was extracted easily by treating the muscles with weak alcohol, which 
dissolves it without altering the other &tty bodies. This liquid, when eva- 
porated, gives a viscous amber-colored substance, which partly dissolves in 
water ; treated with sulphuric acid, it decomposes like a soap, giving sulphate 
<^ soda and an acid heavier than water. This acid contains both azote and 
phosphorus; analysed, it afforded exactly the composition which one of us 
obtained trom the cerebral fat, called oleophosphoric acid. 

The phosphureted &it which exists in the musdes, is therefore identical 
with that which is found so plentifully in the brain, and is produced, like the 
latter, by the combination of soda and oleophosphoric acid. The substance 
can now be said to be found in every part of the animal organizatioiL We 
have established that its proportion in the muscular tissue increases with the 
age of the animal, and it is as various as the different species of the verte- 
brate animflln- Fishes, such as the whiting, the dab, the flounder, have only 
a very small proportion, while species having a compact body, with a strong 
taste, generally dif&cult to digest, like the mackerel, herring, trout, and most 
of all, salmon, have a large quantity. It is this phosphuretted substance 
which, by decomposing incompletely through the action of heat, gives to 
broiled fish its characteristic smelL 

While studying this substance in the muscles of fish, we have been natu- 
rally led to examine the red matter which colors the muscles of salmon, that 
which, in trout and some other fish, produces the " saumonageJ'^ This remark- 
able change of color is partly dependent on the phenomenon of reproduction. 
The salmon, for instance, is red skinned all the year, but its muscles become 
perceptibly paler at the time of spawning. This discoloration is still more 
distinct in trout, for when they spawn the skin becomes quite wliite. While 
ttie spawning does not occur at the same time, the female " sahnons" itself a 
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deeper red, and k^s this color longer tbun the male i and otten in ths same 
Btroam there are lakou white trout and BnJiiion trouL This ahows, too, that ths 
HiUinoQ trout Is cut tbo muugrel of the ttout and eaMon ; heandes, the Tecicm- 
dBlionofoaeofthesoSBlibf thQ.otherIa out ofOiequeBtiDn, ainco tho Eolmon 
apftwns in July and raruly in August, whila tha trout Bpawoa in December. 

The coloring matter of the muscles of a salmon attraoted the attention of 
Sir Humplirey Davy; in the worlc by Uuh fumous chemist, entitlod Solmoaio, 
it is said that the skiu or n Bolmon can be discolored by etber. But even lUl 
now, this coloring matter baa not been isolated. Ii^b this which wd attempt 
to accOQipliah. From cur reseurohee, wo flod this cobring mstter to be of • 
fttty nature, presenting the characterisliia of a weak acid, whioh we caB ast 
manic aciil, and that it diasolvea hi a nouCral oil. In 'brder to iiolnte aUmoniB 
add, we med the foUowiDg means : tho red oil whith is oiisily got tram tba 
mUBclee oC a, salmon by a preM, wne agitated cold with fdoohol ibebl; ammo- 
nlstad; the oil then tiocomea colorieBs, uiid the alcohol takes the coining 
mfttt(^r, wbiob is eeparated by decomposing the ammoniacul salt with an odd. 
The add thus obtained is viscous, rod, and presenti all the charncteristioa of 
a fatty noid; it is the same In the salmon-trout as in iJto musdee of a salmon. 
We have fbuod it in oousiderablc quantity and mixed with oleopUosphnria 
add \a tbe egga of salmon, whioh partly accounts for the diacoloration and lOM 
□f smell m tho fleab of a aalmon when it lays. Tho female of tha Salmo 
bamutua VuL, does not afford as muoh acid, either salmonio or oleopboBphoiiDi 
as tie common salmon (Sahno sahno Fal): IhoroosoloB of fish show tin 
in species most nearly nlliod appreciablo differences m their 
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Some intcrosting oxpenmenta have recently been instituted by MM, 
aadPasserini, of Pisa, IWy, on tho noiious qualities of some plaola supposed 
to bo B source of malaria. The results of these we slutll here briefly state. 

The chara, a gonus oT plants which grows veiy plontlMly In the marsbeg, 
exhales, especiitlly during summer, a fetid smell, similar to ^t of tho mandtea 
themselves. This hea led some to suspect that these plants, daring thdr 
growth, decay, and decomposition, might be the oauso of the malaria. TO 
dear up thin doubt, MU. Savi and Pafiserini undertook a series of obsorvBtioiu 
on, and analyaes of, the more common spcdoa, tho chara vul(/ca-is and ths cKan 

They found these plauta covered with on external crust of corboaftto of 
lime, tho quantity of which, always considerablo, dimbishes succosaivolyaiill 
gradually diiring tlie four months of May, June, July, and August, wbioh uv 
precisely those In which tho InSuence of the malaria Is most strongly rtill, Among 
the other elements of tho chara they detected also a fat volatile auliRa 
tiitherto unnoticed, which, containing azote, has an analogy with animal 
stances, and produces tlie fetid smell which gave rise 
They named this substance pniertiif," from tho vulgar nn 
the It^ans give to the plant 

After examining tho diara in its living oiid porftct stale, they «ul 
it 1« putreDiulion by Bteoping it in water. Decopi position began 
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itself yeiy soon. Acetic acid was formed^ united with cai1k)iiate of lime, and 
disengaged the carbonic acid, which, rising into the atmosphere, produced a 
BOiun over the sur&ce of the water. The smell of the plant began to exhale 
at tiie same time so powerfully as to cause serious accidents and violent 
headadie to the persons exposed to it, even at a great distance. By degrees 
the plant assumed a dark color, became soft and soapy, and was finally reduced 
to a blackish mixture, formed of fragments of woody fibres and of very thin 
ckmXj unctuous to the touch, and with an intolerable stench. 

In the.last stage ci putre&ction, the water in which the plant had been 
steeped became stinking, blackish, and mucilaginous; on its sur&ce was 
finmed a dark pellicle, sprinkled with yellowish stains, reflecting in some 
points the color of the*rainbow, and emitting a disagreeable odor ; when 
exposed to the action of fire it yielded azotic productions. The same experi- 
ments, carried oh with covered vessels, under the action of solar heat, gave 
the saine results. Bepeated upon the chara of brackish waters, the saline 
piinoiple of which is so powerful as to destroy all other plants, the ob- 
servations presented the same phenomena, but with a greater degree of 
inteofflty. 

MM. Savi and Passerini think themselves entitled to conclude, firom these 
r^>eated experiments, that the ptUerine, or fetid principle of the genus charOf 
if not the only and general cause of the malaria, is, at least, one of the most 
powerful causes of its production in Italy. This mischievous principle^ the 
odor of which is the same with that of marshy exhalations, extends its 
influence with still greater eJBfect whenever the diminution or evaporation of 
the waters leaves the plants uncovered, and by its volatility it escapes, and is 
kept suspended in the atmosphere. 

NEW VEGETABLE .WAX. 

The following description of a new variety of vegetable wax recently 
brought to this country, has been furnished to us by Dr. A. A. Hayes, of 
Boston. The commercial relations of our country, extending along the rivers 
of South America, are making known to us the products of the vast forests of 
the interior, many of which have a high value in the arts, and are new to 
commerce. The wax in question is obtained by boiling the deep green leaves 
of a shrub resembling laure^ abounding in the forests back firom Para and 
Bahia^ and is used to some extent as a substitute for wax in the manufacture 
of candles. It has a light tint of greenish-yellow color, transmitting nearly 
white light through thin portions ; it* is hard, the angles of the fi'agments 
scratching gypsum. Its firacture is slightly conchoidal, lustre more dull than 
that of ordinary wax. By rubbing it becomes electrically excited, and takes 
and retains a fine polish ; it is brittle, without sofl;ening when compressed 
between the fingers. The average sp. gr., determined on many specimens, is 
at 60* F. 1-000, or the same as distilled water. When heated to 120° F. for 
some time, it loses moisture, and exhales a pleasant balsamic odor, not unlike 

that of pinks. 

100 parts at 212® F. became a transparent ^uid after fix)thmg, having lost 
a-10 -per cent, of volatile matter this being mostly aqueous moisture due to 
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(he process of marmracturlng it, and the dr3r wax an cooling becomes tiigiitly 
darker in ctilor. Mudo into candles, it bums witti a deep opaque yelluw Httiiie, 
k thin stcvom of smoke creeping from tho opox ; its deoumpOBition in this wi^ 
flliawing an oxcesB of carbon, an tba ciii'tia-tiydrogeaa bum Id tlie air. Tliis 
inpurtout cliBiactar Fbrbida iCa appUciition as a BUbstitule [or wax, or Tor 
affordlDg liglit In conflnod apacoB ; othornise, its liigb melting point would 
render it T017 TuJuable in iLaiiy situations wbeo our ordinar; muturials liUL 
WlicD mixed with tallow, the Utter becomDBhEtrdt'r, and tiwopparsnt msltiDe- 
point of tho mixture is higher than tliat of tallow. But the resulting mixisd 
mass solans at a temperature of 10Q° ^., and the new wax does not break 
up 111 tho act of combustion, so as to unite with the carbo-hydrogeos of the 
tallow TOlth which it is coixod. Its application in this way does not, there- 
lore, promise a valuable result 

Alcohol of sp, gr. 0821, wheo boiled oo the dried wo^ dissolves a small 
portion, which separates in part by cooling, in the form of a hydrous mas^ 
becoming white. The oold solution evaporatpd diaongogcs a tiabotuic odor; 
the coating it leaves, when dry, has the charaoters of the origiuol wax. 

In sulphuric other the same charnctors are preserved, tho matter diseoWed 
being identical with tlie original wax. Benzole is the appropriato solvent for 
thia wax ; it melts in it, dissolving largely, so that on cooIlDg tbe flolutioa 
bccomcfl a soft maae. A more dilute solution allows tbo pure wax to deposit 
in bcaulStbl soow-wUite granules, which, while wet, are transparent, beooming 
opaque on drying. These granules, when magnilied, appenr generally to be 
oompoeed of aggregaljoos of spherules, forming mamiUojy concrelioiia ; but in 
rare cases radiating hues oocur within them, indicating the oxiBleiicB of a 
polarizing force too Iboble to form a rootOiaear solid. Ohloroform disKilvM 
the wax freely, and the results of cooling and evaporatiou are the same us 
occur with benzole. These oharacters sufQcIectiy prove that this wax doss 
not, like many other kinds, divide mto a moro fluid and a loorc solid body, 
when subjoctod to the scUon of solvcnta, and its unity in thia resp^rct Is iu 
most strongly marked peculiarity. 

In alkaline solutions, by ordinary treatment, no sapotiiBcation takes places 
uHor long boUiug. The wax retains a little aUcaU after it has been waahod in 
water, and the compound is to a small extent soluble in water, but has not 
the characters of soap. This alkaline wax will absorb a oonsiderablc quantity 
of aa alkaline solutiou is whicli it hae been boiled ; washing b water removM 
tho excess of alkali, no deQuito compound being (bnoed. When distyi«d 
fWitn a ne^ly closed vessel, it leaves 044 ppr ceni of carbon and ash, the 
latter amounting to O-IIJ only. This wax can be supplied, should a want 
exist commercially, at a price intermediate between that of tallow and the 
ordinary wax. The only applicaUon at present known in wliloh it ealiibili 
useful properties is in fbnning a basis fbr a preparation used in waxing flj 
ture and polished wood work. 

BOHIJA^n' AND CRBAP CAKHINB. 

The (bllowing eoonnmicid method of making cansino lias Intalj' 
patented in_ EngUnd by Mr. B. Wood :— Tidto ounces of tho " ' 
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8od% afid dissolve it in 27 quarts of rain water, to which are added 8 ounces 
of citric acid. When brought to the boiling point 1^ lb. of the best cochi- 
neal, (cround fine, is added, and then boiled for 1^ hour. The Hquor is 
tiien strained or filtered and set by to cooL -The clear liquor is then boiled 
i^;ain, with 9^ ounces of alum, for about ten minutes, and is again drawn off 
and allowed to cool and settle for two or tliree days. The supernatant 
Uqaor is then drawn ofC^ and the sediment which has fallen to the bottom is 
filtered and washed with clean soft cold water, and is finally dried by evapo- 
rating all the moisture. The result is fine carmine, which can be made into 
the finest red ink by dissolving it in a caustic solution of ammonia^ adding a 
little dissolved gum arable. 

By the old p^pn of making carmine, no citric acid was used ; the cochineal 
was simply boiled in soft rain water for two hours containing a minute quan- 
tity of carbonate of soda, then allowed to settle, and treated by remainder of 
the process described above. An improvement in the brilliancy of the color 
is obtained by adding about one-ninth part of the crystals of tin to the 
alum, using for this purpose a ninth part less of alum than the amount given 
above. 

USE OF BRINE IN POOD. 

In consequence of accidents caused by the use of the brine of herring or 
salt meat, the Council of Health in Paris has been charged with examining to 
what extent brine may be allowed in food. Numerous experiments have 
been tried at Alfort, which have led to the following conclusions : — 

" The use of brine as a condiment or seasoning in the nourishment of man 
has hitherto had no injurious effect, and nothing authorizes the opinion that 
an economical process so advantageous for the poor should be proscribed. 
The sam^ is not true of the abuse which is made of this substance in the 
nourishment and in the treatment of the diseases of certain animals, espcr 
dally swine and horses. Authentic facts and recent experiments show that 
the mixture of brine in considerable quantity with food may produce real 
poisoning. In all cases, brine preserved too long or in contact with rancid 
meat should not be employed except with the greatest care, and after it has 
been purified by skimming all the scum which forms on the surface." 

EFFECTS OF CHLOROFORM ON THE BLOOD. 

At the Boston Society of Natural History, Dr. C. T. Jackson presented a 
statement relative to the effect of chloroform on the blood of a person who 
had died uMer its influence. The blood was found on examination to have 
lost the property of coagulation, was of a peculiar, dark cranberry red color, 
and quite uniformly liquid. The red blood globules, in a microscopic examin- 
ation made by Dr. Bacon, were found to be a Httle shrunken and distorted; 
the white globules were also deformed A chemical examination of the same 
blood showed that it contained /orwic cu>id, which was readily separable by 
distillation of the blood, by the heat of a chloride of calcium bath. 

The formic acid, separated, had its peculiar odor, and instantly decomposed 
nitrate of silver, reducing the silver to its metallic state, so that l&rge flakes 
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or tlie motaJ vote obtainod. The obwrvBtion tliat ahlOroEbim ymV 
poaod tiy the blood, with tho produEtion of tbnnic ncid, liB belieTofl 11 
ofvr i and it must bs ro^:iinlRd na em importJUit plij^olognoal &"t of no smdl 
practicB] momout. Throe ototns of clUorinc leuvo the (brmjlo to oombine 
witli the blood, whUe three Btoms of ojiygaD ura ftbstractad from Uie blood, 
to unite with the Tormjie in tlie produc^oc of tbrmlo acid. Thun th« blood 
is not only deprived of its oiygen, but it is so Blterad aa to bn inatpable of 
absorbing vitnl idr, and the patient dioa from aaphyxio, 

Suob appenrs to be ths probable theory of the cauxe of deaUi in tliia esse. 
It becomoa us to Inquire whether there is not alwAys a piuHal decomposition of 
the blood, elTeoted bytliu inhahition of cliloroform, from which, in ouoa where 
it is not carried too Ba, the STStem recovers ; while a more oomplc>te change 
results in death. Tliere Is atUl much to be done in the ehomical and phyaio- 
loglual investigation of this subject. Dr. Jackson was of the opioioa lliat 
when chloroform must be adminlalcred, it abould be lai^l; dihited with 
ethor; but tho latter agent alone ia a tnuoh saibr anmstbetic nnd ihouM 
olwuf B be preferred when it oon be at}tained ; for no death ia as yot known 
to have boon produced by its proper administration mingled witli uJr : «hU» 
ohlorolbrm, ia spite of all proper prOcautiona in its odmluistratiou, haa 
destroyed life. 

The olilorororm inhaled in tbia case wna found to bo perfbctly pare. . 

GLTCKaiNK. 

Wtliice of Olycerine — Important to Snap Makm. — Dr. II. 0. Jennil^ 
London, lina addresaod a communication to the Society of Arts, In tv 
maintaina Uie ground tliat gtyoeHne was an artiUoui] produeC, arising ftoS 
new Ktomic nioleoulnr arrongomentB, produced by ohemleal ootion upon tM, 
oil, or greoae, during gt^foniflcation, whether acid or alkaline. He HotM 
tliat he some time aince "oonvened one pound of ttiUow, anil on anoflw 
occasion two pounds of palm nil, into glycerine, and will engsge to do M st 
any time ; any fhtty matter frum tlje nnimnl or vegetable kingdom otn b« 
tiiftnUff oonverted into Boluble glyoorino — ofoourse I do not nndorlnke to ope- 
rate upon 01, Rii'ini, or a drying oil, such ea linseed oil, Ac, or rosin ol I 
have operated upon glycerine, made by mysell| and that Rold ; and have oon- 
verted it into retro-glycerine — that is to sny, a iimsI perfect oii. Suppose two 
Boiip luakorB, or two coniUe makers, having dlSbranl processm, A bUoU pro- 
duce, liirough tho want of chemioa] kuowlodga, 21) per oenL of glycerine, 
wliite B, by a better process, only produces 2 or It per cent, oi glycerine, it 
will be evident tliat thu amonnt of ataiuina, or soap, produced by S will es- 
oecd that produced tiy A. 

"I have tried every means of ascertnjning If there exists any afSiuqr 
faotweon pure glycerine and pure stonrino and oleine, and find none to euBtj 
In fact, a more absolute cbemioaJ ryvulsiun of the atoms of theeu subBtaiiOM 
cannot be imagined." 

Olj/cBTtne Drasini/ii. — Tho value of glycerine surgical drcssingn ia onlj 
beginning to be apprednled. Its untiscplic power renders it liighly valnahh 
in h31 dIuois which iiavs a tendonoy to gangrene ; while tlie favorable inSo- 
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it exerts over healthy granulationfl, (tnd the ^dlity with whioh the 
dresEdnga may be renewed, render it greatly superior to omtments in all 
. other wounds and sores. In some European hospitals it has been substituted 
iar the strong adds, and other caustic applications, with the happiest ^ects. 
It has been reported that wounds, submitted to this mode of dressing, have 
. tk florid color, and continue so clean that washing and the recourse to the 
flpatola^ to remove the cake of cerate and pus, which renders the present 
mode of dressmg wounds so tedious and pamful, can be dispepsed with. 
Polds of lin^ smeared with glycerine, are removed with the greatest £eu31- 
lity, while they moderate suppuration, and repress redundant granulations. 
The dressings are soft, and agreeable to the patient, and admit of being made 
astringent^ by the addition of tannin, in case of tendency to hemorrhage. 

EXPERIMENTS ON WRITING INKS. 

Some ingenious experiments to test the durability of writing inVa have 
.ncently been made by Dr. Chilton, of New York City. He exposed a manu- 
.flcript written with foxu* different inks of the principal makers, of this and 
other countries, to the constant action of the weather upon the roof of his 
laboratory. After an exposure of over five months, the paper shows the 
different kind of writing in various shades of color. The English sample, 
Blackwood's, weU known and popular from the neat and convenient way 
that it is prepared for this market, was quite indistinct. 

The American samples, Davids's, Hairison's, and Ma3mard'^ are better. 
The first appears to retain its original shade very nearly ; the two last are 
paler. This test shows conclusively the durabiUty of ink; and while, for 
many purposes, school and the like, an ink that will stand unde&ced a year 
or 80^ is all that is necessary, yet there is hardly a bottle of ink sold, some of 
which may not be used in the signature or execution of papers that may be 
important to be legible fifty or one hundred years henca 

For state and county offices, probate records, &a, it is of vital importance 
tiiat the records should be legible centuries hence. We believe that some of 
the early manuscripts of New England are brighter than some town and 
ehurch records of this century. 

In Europe, at the present time, great care is taken by the different govem- 
jnents in the preparation of permanent ink — some of them even compounding 
Iheir own, according to the most approved and expensive formulas. 

Manuscripts of the eleventh and twelfth centuries now in the state paper 
office of Great Britain, are apparently as bright as when first written; while 
those of Ihe last two hundred years are more or less illegible, and some of 
them entirely obliterated. 

ICAUMENB'S PROCESS FOR EXTRACTING SUGAR PROM VEGETABLE 

SUBSTANCES. 

M. Maumene, of Paris, in a paper descriptive of a new process for extract- 
ing sugar from vegetable substances, recently published by the French 
Academy, says: — ^That all the processes at jffesent made use of are bad: Ux 
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example, from 1000 kUogramnies of boot root, wWoh cnntain feallf 100 kilo- 
grsniiuM of sugar, not more tlmn M.j' or flfty-flve IdlogTBmiuea arc eilrncted; 
uid sugar cane, which should jieltl SUO or 910 kllognmuncs to tlie thouHBnd, 
gives Ironx sixty U> sixty-live ouly. The IkuJC la Bliown to lij; iu tho mode of 
treatment. 8ugar exposed M the actioD of oold water undergoes n dMtg^ 
known to choniists, wliicli prerenta Its oryBtnUiziiiUon. A beet root dug up 
and stowed away is a cone of oold water, the longer it Kea llie mors ia 
the sugar diminiabed. Keeping it under abeltec mekea no diUbrenct', UsDu- 
faeturcns, liawevor, have to store their 8t«^ of beets, aa monl.ha eltiiise, 
aooardhig; to the present process, before they cnQ ho piisaed throngb the 
mill. 

The remedy proposed is to cniah out the juiee nt onoo aa tsat aa the roots 
are dug up, and discbargo it into buge cistenis, and throw in a quaotity of 
linu^ whereby ii Bucchurat^ of lime is fbmned wbioh will keep ucdeterioratod 
far a whole year, and may be converted at the manultiotarer's coDTenience. 
By oddb^ carbonic aoid, or others of umilar action, to this soccbarato, and 
treating properly by eruporntioii, to., it gives up Uio orystalliiablo • 
which it hsa hold hitact, and in fiill quantity. 4 

THE SEW FACTS EEBPECnNG OZONE, 

ThBlbllowifigarticlM, gathered awrovartouB BOurcc8,ombo(Iy all theJI 
hiformatlon made public respecting ozone. ^ 

The first arUcle is on abstract of a paper read before the American Alao- 
oiatioD, Albany, by Prof W. B. Rogers i 

ProU Rogers said, that the chief object in Uiis wmmmiication wns to call 
the attention of Araorlcan observers to a branch of inquiry which, as jot, they 
had greatly neglected, and to indicate a change in the. methods of obscmfion 
whioh he thought cssontial to make the efibcts on the ozonometer a Gur nM- 
sure of the quantities of osone in the atmosphere. 

Pro£ B. presented the results of two short series of obserrationa, the flratoT 
which were made hi the city of Boston, at a station on the eaetinii sldeofllH 
extendTO common ; the second, on a, hill ttfty miles westward of the dty, M a 
height about Sve hundred fcvt uboro tide, in the midst of nu undulating rnrd 
district covered with verdure and removed tVom any colleoUoD of Iloubbi of 
maDufoetoriea, Tlio ozonometer usod was tlie ordinniy tent paper of Sohoes- 
bein, wliich was erposed freely In the ontflr air in such a way as t« be diol- 
l«red IVom strong hght and ihim rain. 

The oity observations extended ftom the tlrsl of Februaiy to tiio Inst of If af. 
In these it was found tbat winds ooming from any of the eastom pointi gave 
little or no indication of mono, but those from western points, espeoially ftom 
the N, W.| produced a strong imprcsBion upon the test paper. Thus (bt ths 
four months of observations in the oity the moon for E. winds was O'B, thatlbr 
W. winds was 3'9, the former showing no trace of OMno nnioBs whoa the 
ciUTont wn* very strong. 

At the country itation, the obscrvatious oilending from Iho Jlrst of June 
until kte in August, when the report was drawn up, flimished very dlflbrmt 
resullB. Hore the air, from whatever point it oirived, was more or lees cn> 
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Diied, rarely showing a less amoant than that corresponding to 6 on Schoen- 
bein^s /scale, often attaining 9, and occasionally even reaching the mn-irimnTn 
or 10. In only a single instance, throughout the summer, -was there an entire 
absence of effect In this series the mean for E. winds was somewhat greater 
than that for the opposite currents, the former being 7*6, and the latter 6*7 of 
Sdioenbein's scale. • 

The almost entire absence of ozone in easterly winds at the Boston station, 
and its presence in those from the west and north-west, Professor B. ascribed 
to the circumstance that the former, in order to reach the place of observa- 
tion, had to traverse a wide extent of the densely bmlt city, while those 
coming from westerly points reached the common with but little intermixture 
of air from streets or buildings. 

In all these observations it was remarked as a general result, that the effect 
on the test, both as to rapidity and amount, was somewhat in proportion to 
ibe vdodty of Ihe moving air. Numerous instances were noted of a light 
breeze continuing for several hours, with but a small impression on th^ paper, 
while the strong wind which followed from the same quarter, produced, in "^ 
single hour, the nnst marked effect Indeed, in very gusty days the impres- 
sion was so quickly made, and so strong, as to render necessary the renewal 
of the test paper several times within the twelve hours. 

This increase of ozonic effect with the velocity of the wind, Professor E. 
considered to be mainly due to the larger amount of air brought in contact 
with the test in a given time. In this view the fact becomes very important, 
as showing the great imperfection of the common mode of observation, even 
fsx purposes of rude comparison, since in observing successively, in a calm 
and in a high wind, we are in fact comparing the amount of ozone in vastly 
different quantities of air. To avoid this error, some moans should be 
ado|>te^ for furnishing to the test equal quantities of air in equal times. 
Sndi a result would be secured by an aspirating Apparatus, having a small 
chamber in the path pf the current to receive the test. Such an arrangement, 
capable of bringing into action a large volume of air in a short time, would 
doubtless detect ozone in a multitude of cases, where the common observa- 
tiwi in calm air would show none. It would also enable us to make hourly 
or even half-hourly observations, instead of waiting for the slow development 
of the action through half a day; a process which, instead of summing up 
the ozone actions of twelve hours, allows the effect of one period to be more 
or less obliterated by that which follows. 

On Ozone and its Eelation to Mushrooms. — It is weU known that certain 
varieties of mushrooms possess the remarkable property of turning rapidly 
bfaie^ when their head and stem happen to be broken and exposed to the air. 
This matter has attracted the attention of Schoenbein, who offers the following 
explanation. He considers oxygen, both in its free and bound state, to be 
cajMible of existing in two conditions — ^the ozonic or active, and the ordinary 
or inactive condition. All the oxy-compounds yieldmg common oxygen at a 
raised temperature he considers to contain ozonized oxygen, and he fhrther 
beUeves that the disengagement of common oxygen from those compounds 
depends upon the transformation of the ozonized oxygen into the inactive one. 
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Now, R gwierul fiict Is this, that the ■oxygen thus Bet free aJwajs contidns 
traoes of osoiiQ, more or lesa according to Uio degree of temj^crntiire at which 
tlio ojcygen happens to bo disengngod from thoae compounds. Tbe lowsr Ihnt 
dogroe, tha lurger the quantity oT ozone mixed with the oxygen ; Ilioog;)! fe 
all cases the quantity hnppens to be exceedingly small In compurison with tlMt 
of tho oxygen obtained at the same time.. The best meims of OEOurtaitillig tbe 
preMDoe of ozone Is the alooholic solution of gulncum recently prejtimd. 
Oxygon does not in the loset change the color of that resinil^nnui Uqidd, 
whilst ozone seoma to possOBs the power of coloring it deep blue. The Blue 
mutter Is nothing but goiivoum plus ozone. Now, if we heat the purosl oxii* 
of gold, plalina, silver, mercury, llie peroxides of load, manganese, Ac., In hn 
any substance yielding oxygen, within a. small glosa tube, into which had bem 
previously introduoed a bit uT Altering paper Impregnated with guiacum soh- 
tiou, the paper will turn blue as soon as the diaongagoment of oxygen VMgJiA 
All tbe oiroumBtonaoB being the name, the paper will be oolorod moK 
deeply tg Ihe OTyg«n eliminated IVora that compound which rBudre* Ihe 
lovroat temperature for yielding pnrt or ell of its osygen. 

Mr. Sohoeoboin further goes on to say that there oannot De any doubt Hat 
bU the oxygen contained, for instance, in the oxide of silver, previous to Aat 
compound bciug dmximpoaed by ht^at, exists in one state — be that state ndwl 
it may. But how then doss It happen that two dlB^ront sorts of oxygM tra 
geaerntod at the same time &um one oompound ? The answer lo (his aeem 
to be, that oTie of the two kinds of oxygen eliminated must be engendered tt 
the Bxponso of the other; or to«[K«il[ more correctly, that daring the Ml ef 
elimination of oxygon from the oxide of silver, port of thaj oxygen suffen » 
ohange of condition. Now, as Itie oxides of gold, silver, &a, poseesi lb* 
power of coloring blue the guincum solution, just as free ozone dos^ It to 
oonslderod that the condition of tho oxygen contained in the oxides of gOA, 
silrer, Jbo., Is the ozonio one ; and it is fiirther inferred, that by fiu- the grMl- 
est portiau of lliat ozone imder the inlluenoe of heat Is tmnsfonneil iota 
oxygen. 

Now certain species of mushrooms oontain a colorle« prindpla euSj 
soluble in nlcohoi, and in its relations to oxygen boars the closest ressmbhiMX* 
to guiacum, as appears fr^^m tho foot, that all the oxidizing agent* wUnk 
have tho property of hluoing the alcoholio solution of guiacum, also aqfi^M 
property of coloring blue tho alcoholic solution of the mualiroom priaolplir 
and the deoxidizing subetanoos which decolorize the blue solution of'tt* 
guiwmm, also dladiorge tho solution of the mushroom principle. 

The resinous principle of the mushroom does not soom to possess bl 
power of coloring itseli^ except so long as it is iu contact with the puof 
■chyma of the plant This has led Bohoenbein to Iho discovery. thM tbm 
exists in the mushroom a prindple which possesses tho property of exalttic 
the ohomicol power of oxygen, and of cauMng It to combine in the-oKnf 
with the resinous prineipie. In many roapects this contpoBrt 
appears to resen:ilile the binoxidcof nitrogeD. and its existence conflmwM 
Opinion berore exiireased by Schoenboiii, that tbe oxidizing elTeclJi of Btriff 
oxygen (of itsi>lf inaciivo), which are produced upon organic botlH 
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sodti M blood,. Ao^ are brought about by means of substances which possess 
tbe power both of exciting and carrying oxygen. 

Oondtiaona MJktencmg the Production of Ozone Jyy Electrolysis. — ^M. Hozeau 
oommumoates the following as the result of recent investigations on this 
Bolgect: — 

1. The composition and temperature of the liquid being constant, the 
amoxmt of ozone produced increases with the intensity of the pile, but not 
proportionately. Thus eight of Bimsen's elements pipduced 0*00195 gnn., 
and eighty elements 0*00429 grm., in equal volumes of gas. 

d. The initensity of the pile and the composition of the liquid being nearly 
OQDStanti the amount of ozone produced decreases as the temperature 



d. The temperature of the Hquid and the intensity of the pile being nearly 
oqnatant, the amount of ozone produced increases with the amount of sul- 
pbnric acid, but does not seem to be proportionate to it 

It follows that in order to obtain the largest possible quantity of ozone by 
means of a given intensity, it is necessary to employ water with a very large 
proportion of add. With eight of Bunsen's elements ozone is not generated 
fiam water containing ^ its volume of add, even after the addition of a 
little chromic acid ; while it is produced by two elements from water mixed 
witJh five times its volume of add. The amount of ozone in oxygen, pro- 
duced under various conditions, was found to vary from 0002 to 0*007 grm. 
iathelitare. 

ProfesBor Tan der WOligen states that he has observed the production of 
QBoney when a thin platinum wire, about two inches thick, is fixed between the 
anus of a Henley's'discharger, which is induded in the circuit of a Grove's 
battery of six cells. The wire soon becomes white hot, and the odor of 
OKme may be recognised along the whole length, but most distinctly at the 
positive end, at that pole where oxygen would be eliminated in the voltameter. 
— (Cloinpi. BeTuL xliiL 84.) 

Observaiions and Experments upon the Employment of Iodide of Potassium 
at a Meagent for Ozone, — ^A recent nimiber of the Comptes Bendus contains 
the following paper on this subject by Si Cloez : — 

The experiments of Marignac, Fremy, and Becquerel, have done most to 
dMT up the question of the nature of ozone ; they prove completely the pos- 
sibility of imparting to chemically pure oxygen all the properties of this 
mysterious substance. 

Iodide of potassium being one of those substances upon which ozone is 
capable of acting, paper soaked in a solution of starch containing 0*002 of its 
veight of this iodide, has been prepared under the name of the ozonometric 
rtagentj not only to indicate the presence of ozone, but also to :p[ieasure the 
qoantrty^ contained in the air. If the coloration of this paper could only be 
produced by ozonized oxygen, its emplojrment would leave nothing to be 
desired. But this is not the case ; acid vapors act upon iodide of potassium 
in the same manner as active oxygon ; the essential oils exhaled by plants 
have the same action, and prove that moist air, under the influence of the 
direct light of the sun, colors the reagent^ although we cannot suppose the 
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til to ne Dswulzed. Afior a gtsai Dumber of trials, the nuUior bija not jat 
EUKs^dt^d In calabllBhiiig with cBrtainty the pnrt tiiken b; ozone in the 
pliesomcnon of mtriflcntion, effected !□ the abaonco of azotized or ororomiia- 
Qd aubBtanoea, but his espBriioente have (jonvinced him that the numerous 
attempts to prove the preeoiioe of ozddo in tlie nir, sad meaeuro ita quantity 
bj meacB of iodized paper, are aot of the least toIuo. 

It ia an udimtted fact, that the colomtioii 'of the paper takes place everjr 
day in the country, in places where there is an active vegetation, and espe- 
cially in the neighborhood of reaiaiferoia trees, whilst repeated observalioaa 
prove tbot in the most populous parts of towns the paper is very Tarelj and 
very (Qigbtly colored. Reanilbroua trees, aromatJo plants anii all tho parta of 
vegetables which contain volatile oils, act much more strongly than inodorous 
plants upon iodized paper in tbdr vidnlty. By psAsing moiet air through ■ 
tubulated hell-glass covering the plaJits to be experimented on, and exposmg 
the iodii^ed papor to the air at its exit fhim the bell, it will be seen tliat when- 
ever the plant is capable of producmg odorous volatile suhateuccE, cobralioii 
takes place ; in tho otlier ^sase Uie paper remains wluto. 

From some experiments reconUj published, it would appear tlwt llit 
DZ^en disengng^ by the green paits of plants uudor the influence of \igbt, 
ia in the aame state as the gas produced by the electrolytic devompoeitiQa of 
water, or the nasoent oxygon prepared in the oold by the acUou of sulpluirie 
udd upon binoxide of barium. The author has found that this oxygen has 
no etTcot upon iodized paper. He placed some aquaiic plants in a bottle OlM 
with roin water, containing about half ita volume of ciyboaic acid, ezpwad 
the apparatus to the sun, and oollectod tlie gas under a teat tube fllled wiUi 
water; the gas produced no coloration of iodized papeT*by eoatatit Ibr llZ 
hours. As it might be objeoted that the gas hod lost ila oxidixing fMrar 
during^ the short space of time ocoupied in coUectmg it, he adapted U Uw 
neok of the bottle containing the plants, a gloss tube of tliree deoiioetru IK 
length, covering its lower half witJi black paper, and introducing a tti^ flf 
test paper both into this and into the portion left exposed to tbo light. Xlw 
apparatus was exposed for two days to the sun; 9'25 litres ofmcbt goavers 
evolved, the whole of which passed otfor tho iodized paper, of which tlie iti^ 
protected &oin the light was unchanged, whilst the other was atrongly 
colored. This ia tho constant otTeot of the action of light upon iodiEcd paper 
!n the presence of moist oxygen. 

It cannot be admitted, as advanced by Schoeiibein, and latel; rrpeUed bjr 
Scouterton, that light oxonizea the ajr, for although tho active modifioatioo o( 
oxygen is not pormanenf^ it may be kept ibr sovcral hours ;. and if light pos- 
sessed the property attributed to it, moist ait exposed to the sun and rouomd 
far a short tine irom tho action of the boIbI' rays, ought to act upon iOdlMd 
paper in tho manner of ozone, but this is never'tlie case. However long 0» 
air may be exposed to the sun, it is never ozonized. 



. ANB ITS DETIHCnON IN CASKS OP POISONING. 
The frequent iise of sbychnia as n poison has uttraotcd so much 
in Qreat Britain during the past year, that many cai<LifiU rfinvi-migati 
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inwperties and eflFecta have been made by various experime, ^ "-. 

The following are some of the most valuable of the c 
knowledge on this subject : — 

On Severed New Methods of Detecting Strychnia andBrucx 
b the resume of a report made to the 'British Association, . 
Horsley on the subject of Strychnia, especial reference beini ,.*a> 

Palmer poisoning case in England. Mr. Horsley observed U , «*ie circum- 
stances attending Palmer's trial induced him to make a series of experiments 
on the subject, and he tried the effects of a precipitant formed of one part of 
bichromate of potash dissolved in fourteen parts of water, to which were 
afterwards added two parts in bulk of strong sulphuric acid. This being tried 
upon a solution of strychnine, the bulk was entirely precipitated in the form 
of a beautiful golden colored and insoluble chromate. The experiment, as per- 
ftnned by Mr. Horsley, was very interesting, and scarcely a trace of bitterness 
was left in the filtered liquor. He did not claim to have originated this disco- 
Tsry of the use of a chromic salt and an acid liquor ; but the point to which 
he called attention was the essential difference in the mode of appHcation, 
and he maintained that it was as much out of the power of any human being 
to define the limit of sensibiUty which he had attained, as it would be to count 
the sands or to measure the drops of the ocean. Taking thirty drops of a 
tohitlon of strychnia containmg half a grain, he diluted it with four drachms of 
water. He then dropped in six drops of a solution of bichromate of potash, 
when crystals immediately formed, and decomposition was complete. SpUtting 
tip the half grain of strychnia into millions of atoms of minute crystals, he 
asidthat each of l^ese atoms, if they could be separated, would as effectually 
demonstrate the chemical characteristics of strychnia as though he had 
operated with a pound weight of the same. He then showed the chemical 
iB8cti(»i with those crystals. Dropping a drop of hquor containing the 
dnomate of strychnia into an evaporating dish and shaking it together, he 
added a drop or two of strong sulphuric acid, and showed the effect as 
provioosly noted He next showed the discoloration produced in chromate of 
strychnia and chromate of brucia by sulphuric acid, the former being changed 
to a deep purple and then to a violet and red. 

It had been asserted since the trial of Palmer that the non-detection of 
strychnine in the body of Cook was owing to the antimony taken by the 
deceased having somewhat mterfered with the tests. Such a supposition 
"WaSi in his (Mr. Horsley's) opinion, absurd Nothing, he considered, could 
more incontestably disprove the fallacy than either of two new tests which he 
then performed. GThese he considered double tests, because they had first the 
obtahunent of a peculiar crystalline compound of strychnine, which was after- 
imrds made to develop the characteristic effects by which strychnine is re- 
Qognfased. Mr. Horsley next related a series of experiments which he had 
made on animals with strychnine, and entered into the probable reasons for 
its non-detection in certain cases, although (as he has just shown before) a 
BWthod of detecting infinitesimal quantities of strychnia by tests. He pro- 
And three rats at seven o'clock p. if., he gave each rat a quarter of a grain 
^ powdered strychnia, and two hours afterwards a quarter and half a grain 
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more to one of Oie three. Neicl momingat four o'cloti Ihej wore all kUvcs 
and had eaten food (brend and milk) in the night, but at sexeu or a Cav 
Biinutoa aftei tliey wore all dead. The longpst liver wsa one of IJie rota Utat 
had had only a quaxtor of a grain. In ulxiut threo huura ofUinswdB ho 
applied tile uBiutI test, lint could not detect the lensC iudical.loa of gtr^oluune 
in the precipiuto. There was, moreover, a total ahtienci aC bitlomcea in oU 
the liquor. He Iried every port of tbe bodies of tbe rata with tho like [eBaU& 
What, tbeo, became of the Btt7chni[ie7 Hod it been decompoeed ia (t# 
organism, and ita nature ohanged, as Baron Lieblg intim&led T At to UlB 
noD-deteolJon of strychnine, ho thought it not improbable that the Btrfeltsilw 
might hare became imbibed into the albumen or otlier solid matter, and m 
abstmcted fi'om the fluid, forminf; bj eoagulaUon (eaj, for iuatuiDe, In die 
blood) a more or less insoluble albuminate. This idea hod ocourred to MB 
from notiaing the coagolalion of the glaiiy white of egg with Btiyohaiiiei aal 
the fact of hia not recovering the full quantitj- of (lie alkaloid vrltenerer be 
had introduued it. At any rate, it merited cooBiderutioo. In his aecood «xpft- 
rtoient be lulminiBtered Ihroe-qnarlers of a grMn of atiychmn lo a, wild nX, 
but the aninml evhiced little of the effects of the poison, and it woe putpoMl/ 
killed after Sve days. 

Hie third experiment was with two gminB of strychnia, adminletovd u a 
pQl wrapped up in blotting-paper to a fuU sized terrier dog. It wu 
qiparently quite well lor Qve hours, wben the operator went ta bed, but WM 
(band dead eokI morning, but lying apparently In tlie moat natural podtko 
(br a dog asleep. When taken up blood Sowed freely from ita mouth. "On 
opening tho animul, said Mr. Horeley, "I found the riglit veutristo ilt 
tlie heart empty of blood, whilst the left wag full, some of tile blood bunt 
liquid and Eome clotted. The stomach was cort^fidly secured nt both lU 
oriQoea, and detaclied. On making an iocision, I waa eurpriaod at not aidng 
the p^ier in which I had wrapped the pill, naturally erpecting it would liw* 
been reduced to tfpulp by the fluid of the stomach. I therelbre aovght Ar 
it, and 1o I here it is, in precisely the same condition as when introduced isb 
the gullet of the dog, and containing nearly all the strychnine. I tMfe tMM 
afraid to disturb it until 1 had exhibited it to you, and now I will v^^ tfal , 
oontentB, and aaoertain bow much lias been absorbed or dissolved. B» 
experiment is important as showing the smnll quantity of strychnia nrmwMj 
to destroy life; and, liad I not huEn tliuB particular toseuroh for UxBptfKI 
envolope, it might, pos^bly, have led to u Mocy, bb I must bnva uwd a 
acid, and that would have dissolved out the stiychuia, and the inliiiwiM 
would have been tliat it was obtnined from tbe contents of tUe slomacli, 
whereaB it had never been diitVised. In this ease, also, noun of ihu nbaotlwl 
Btiychnia was detectable in tlie blood or any part of tbe aiiiini^l, aJiJiuu^ 
thogreateatoirBwaB observed in making tlmexperiment*." TliflicLuiir, wb.' 
wuB listened to throughout with groat attention, added Chathijl .' 
experiments, which he thought proved that it waa highly ;>r 
less hisoluble compound of organic or auimul matlsr with gh; 

Dr. Uarahall Hall, of England, has published the foll<.n-i : ■ v. -m.! 
apparently conclusive test for this subtile poiion : — 
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''I dissolyed one part of acetate of strychnia in one thousand parts of dis- 
tilled water, adding a drop or two of acetic acid. I then took a firog, and 
having added to one ounce of water 1- 100th part of a grain of acetate of 
Btryohniat placed the frog in this dilute solution. No effect haying been pro- 
duced, 1-lOOth of a grain of the acetate was carefully added. This haying 
produced no effect, in another hour 1-lOOth of a grain of the aoetate was 
again added, making 3-lOOths, or about the 33d part of a grain. In a few 
minutes, the frog became yiolently tetanic, and though taken out and washed, 
died in the course of the night I thus detected, in the most indubitable 
manner, one thirty-third part of a grain of the acetate of strychnia. It 
i^ypeared to me that had more time been giyen to the experiment, a much 
minater quantity would be detectable. I placed a second frog in one ounce 
of distilled water, to which I added the l-200th part of a grain of the 
■oetate of strychnia. At the end of the first, second, and third hours, other 
■milar additions were made, no symptoms of strychnism haying appeared. 
At the end of the fifth hour, the frog having been exposed to the action of 
l-60th part of a grain of the acetate of strychnia^ tetanus came on, and under 
tiie same circumstances of removal and washing as in the former experiment? 
proved fatal in its turn. I thus detected l-50th part of a grain of the poison- 
ous salt by a phenomenon too vivid to admit of a moment's doubt ; the animal, 
on the slightest touch, became seized with the most rigid general spasmodic 
or rather* tetanoid rigidity. And this phenomenon, alternating with perfect 
relaxation, was repeated again and again. 

" As the nerve and muscles of the frog's leg, properly prepared, have been 
rery aptly designated as galvanoscopic, so the whole frog, properly employed, 
becomes strychnoscopic. In cases of suspected poison from strychnia, the 
ocmtents of the stomach and the intestines, and the contents of the heart, 
blood vessels, &c., must be severally and carefully evaporated, and made to 
act on lively frogs just taken from the ponds or mud. I need scarcely say, 
tiiat taken in winter, the frog will prove more strychnoscopic • than in sum- 
mer, — ^in the early morning than in the evening." 

Brofessor Trail of Edinburgh has pubhshed the following paper on the 
detection of strychnine : — 

1. The best method of eliminating this powerful poison from the contents 
of the stomach, is certainly by digesting these matters with alcohol, filtering 
and concentrating the filtered liquid by a gentle heat. To separate any ani- 
mal matter taken up with the strychnine, boiling tliis Uquid with a little 
acetic add, and again filtering, will effect a clear solution of the strychnine, 
and this concentrated will afford the poison in a fit state for administering it 
to small ammals, or for the application of chemical tests. 

2. After many trials of various tests, that which seems one of the best is a 
neutral solution of chloride of gold, especially if a slight excess of acetic acid 
exists in the liquid, or be added with chloride. This addition throws down 
ttdlb. the solutions of strychnine a gamboge yellow precipitate, which, if the 
quantity of the strychnine bo considerable, shows a tendency to form minute 
Cfystals, while the chloride of platinum forms a less copious precipitate, of an 
orange-yeUow color: b".t tlio chloride of gold is most to be depended on. 
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S. ExparimenU bsve boec made frith cMorido of gold on all Uie vogotiMa 
allialolds in tlie sutjoineil list, not oco of whicli giTBB any precipitate st all 
with this test ; IhereTora it n-iU serve to discrlraiiiale strychnine boia tbon 
other alknloids — b point of considorabio importance in the invefltlgation iif 
poiBons; — 1, SnlaoinB; 2, quintne; 3, cinohonine; d, codeine; 6, innlinS; 
G, Idpulino; 7, Tcratriue; 8, plcrotosino; 9, solanine; 10, Btroiaiiei II, 
dolphine. 

4. With regard to the delicacy of this teat, six drops of a saturated bd!o- 
tion of atrychnioo in alcohol, in which, howoTer, it is not very sotublij, ereB 
at a boiling Leut^ added to twenty minims of liquid, showed a slight yellow 
prumpitate upon standing- for aomo timo. 

B. Another good test of sttychnlne is obtained, aa is well known, bjr 
adiiiog a few dropa of sulphuric acid to bichromate of potash. Whea thifl b 
adiled to a solution of stryclmiDo, It produces no precipitate, but Ibnaa a pale 
blue hiiuld, that seems very clinracteristic of strychtiine. 

On the Detection of Strychnine m Ihe Fnsentfti/ AMimony.—Ht. 0. W, . 
BIngley, of Sheffleld, in a communication to the Chemical Oazette^ b 
that the churacteristia reaotions of strychnine in the presence of w " ' 
acid ami bichromate of potash are neutralized nod preTcnlefl tri' Uie pi 
of tiirtHrij:ed antimony, or chloride of antimony. 



I NEW GUN OOTTOS. 
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A oorrespondant of the American JourDal of Fharmncy (Mr, 
deBoribca a now kind of gun cotton, which is made as follows :— Newly prs- 
pared gun ootton is placed in a saturated solution of clilorate of potadi, tut 
allowedto remain for fllteen minutes. It is then gently pressed betwom fiiWa 
of oleaDliDeu rag, and dried oyer a heat of ISO degrees. The cotton thiwpra- 
piu«d explodes much quicker, and more like fulrDinatiag Bilvtr, than Ht 
ordmary gun ootton. From some erperimcntnl shots the reaolt was n> foDnm, 
A pistol loaded with nine grains by weight, of the ordhmry ration, sent b ImU , 
about liitlf through a yellow pine door one Such thick, at the distance of lirllit^ 
fbet. It was then fired with two g^'njns of tlie cotton, treated with cUonU 
of potash, when the pistol was shattered to piecea. Another pistol was ImM ' 
with one grain of tlie cotton, when the hall passed entire!; through the door, 
making a perfectly smooth perforation. 



RECENT PBOGRESS OP AGHICDLTURB IN GREAT BRTTAIK. 

Mr. Denaiaon, of England, a mcrabor of the ngricultunil jury of the gteal 

Paris exhibition, in concluding his report on tho same, thus sketohai Ibt 

recent progress of agricultural sdencc in Great Britain during the liatfln 

In speaking of the progress of agiicultural chemistry, the name of Mr. !<»•» 
moat be placed by English farmers in tho first place of honor. WiQOTl 
ontering on tho high controversy between Baron Liebig and Mr, Ijiwes, tnelj 
revived with Increased animation, tlie English Ihrmers have wisely aocopM 
the teaching of Mr. Lawes, based on experiments, on tho care and atxan^tC 
' b fbll reliance may be placed, and the results of wliich are open loAl 
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.fiew of alL They have leamt that the approved artificial manures are ilot 
.inere stimulants, but agents of fertility which, when properly applied, may be 
dep^ided upon with certainty to produce a crop. The principles on which 
tiie growth of com depends are better understood. The repetition of com 
cfOpB on the same soil can no longer be considered as necessarily faulty in 
principle, and to be unconditionally condemned. It is rather a question of 
expediency, to be decided by the cost of msmure and of produce. 

These lessons the English farmers have leamt from Mr. Lawes. They have 
•ooepted them with becoming gratitude. They are practising them with 
inoreasing confidence, day by day, to their great and proved advantage. 
The department of agricultural chemistry is now attracting to itself the atten- 
tion of able chemists in all countries ; and the oontributions to knowledge 
lesolting from the various investigations have, during the last few years, been 
very considerable. To attempt anything like an account of these results in 
this place is obviously out of the question, and we content ourselves with little 
Biore than an enumeration of the principal and most interesting investigations. 

In this country, Mr. Lawes has continued his experiments on the laws 
ooncemed in the ifeeding and fattening of animals, taking, for the objects of 
his trial, pigs and sheep. The number of animals experimented upon, the 
intelligence and care brought to bear upon every detail of the experiments, 
and the very considerable expenditure which has evidently accompanied 
them, place these investigations for in advance of any of a similar kind that 
have been undertaken elsewhere. Although the results are of a practical 
character, the experiments of Mr. Lawes must not be classed with the very 
numerous trials on the feeding of animals that are to be found dispersed 
tiiroagh. agricultural publications, and which are merely practical, being under- 
taken without reference to general principles. The results of Mr. Lawes' 
inquiries are too numerous to be stated here ; but they seem to point out that 
ft just balance of the different constituents of food is of more importance in the 
feeding and fattening of cattle than a predominance of any one ; that neither 
tiie albuminous nor farinaceous elements of food have an exclusive value for 
tiie purposes to which they are applied ; and that the classes of vegetables 
wiiich are peculiar in containing a high proportion of nitrogenous matter, are 
not necessarily, from that circumstance, the most adapted in practice to 
produce that part of the animal body (muscle) which most resembles them in 
composition. According to Mr. Lawes, therefore, the valuation of foods in 
relation to their contents in nitrogen is attended with much fallacy. 

Amongst other papers, Dr. Ycelcker, of Cirencester College, has published 
an aooount of experiments made with a view of ascertaining the cause of the 
fertility produced by burnt clay when used as manure. He has arrived at 
the opinion that the efiects are partly mechanical, but principally due to the 
liberation of potash from silicates of that alkali existing in the soil, but only 
■ ilowly available until released by torrefaction. 

Mr. Way has published two further papers on the important subject of the 

- ftbaorption of manure by soils, in continuation of his first research on this 

■object, which was published in 1860. Mr. "Way attributes the power 

by soils to remove various alkaline bodies (as potash, ammonia, fta). 
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ttom lolutlon in water, to the exialvoce of a doas of doublu Bllicaiiii o( ulumina 
Bud uuotlier bual^ whioli k gvui^iiiJIy tirue or mkIh. Mr, Vfuy Iihx Muucooded, 
liw Up flrat llmo, in prixluciotr Uiia class of saJla; nnd ho argups, ttom Mm 
Dflbotg obMfvcd in aaiU, thttt thMO Intler cmtain the aiUcutM in quoelion In 
amull qutiirtity, uod hsni'O thw"r powtir to proBorvB aoluble mwiurei Ihim toM 
17 mlu Mid draintge. Ilii socQcd pnper on this subject rothrs co Uio anUon 
of limo oil Bdls, nnd ho ondenvors to abaw, &otn the Urga quantltj' of 
nnunoniA oxiatiog in nhiioiil all soils, whicli, ooconUiiK la hSH t-xperinwiibi, 
very I'ar wccmkIs the dossa of this alltnli usually applied in nuiniiro, th»t lima 
acts muL^h in ttie smno way m ammoniacol nmnurua thotDulvvs, by fumiiUtig 
iadinotly a supply of nitrogen to plunts. Tito otVocls of over-liniloK an 
Booountcd Ibr In tbo aunti lyy. 

The Bttl^et in the cliemiiitry of ngriaultun>, A'bioh hiw hitvly, liowanr, 
atiraot«d tlie greateat elinre of aUontion, both in tliis oonntry nnd abrond, 
ia that of the souroc lh)m whlcti plants derive thuir niirvfffn. It luia bora 
aatialiKtorily proved tliat pinntJi growiiii; in tbc ordinary way ullwu cuntiiiA 
moro of tho cloinont nitrogen Ihun tlioy enn obtain f^m the Boil in whlidi 
their roots are plaooil ; und it is (ibvioua tliat in some vvny or othiir thii moo- 
moUtion ia derived ttoiu the aiiiiotiplwre. Now, tho air Biirroimdinic Uw 
globe ia composed of a mixture of nitrogen and oxygen Roaes in the pruporUtin 
oTuluut four parts of tb<> funuer lu unu pnrt of Uie latter; it alsu ooutBln* 
Email qunntitiiia of other gnsea, aucli an carbfl^ neld, nitric odU, nnd amalQ- 
nin, Tho question at iaeuu ia, na to wlietliur pUnla cnn, under luiy dnun> 
BtaDC<»v n:nl£o use of tha groat bulk of tlio nltrogou of Itro ah- in buildinxup 
their llaaueii, or whothnr (hey derive t)^ obseiTed nxccss Ceom U\n ammenbi 
imd nitrio oold of the air. This queBtJun, the Interent of whiuh, hoth tn • 
parol; udeutlUa and agrieultiiral point of View, oiui liai'dJy bo i;v(-naled, luH 
onUstod tho oner^ea of cbemiats on both sidcB, and bos given risn lo ^oinv 
adtrurable rvaoarobua. II hoa also Involved tbo exlfinded uxuiniimiiou of air 
and r»in water, in order to ascortaln how much ammonk and niti'K? tidd are 
UBunUy oontalnod lo tbo oue, and brought down hy the otliur. The priudpola 
in Lliia disousalon in Franco are MM. Uousamgaolt imdTUloj botb of Uivm 
ohomialB liuvo inodo oxtundod Bcrloa of exporimpnta on phtnla grown in g)am 
oaaaai their oonctuaiansaro, liowevor, dinntetriodly opposite : M. tiouasiuj^nuH 
osnteu^ng tliat plants cotuiot moke UBO of tbeiitmo«pliericniiro^i'ii,liiii muni 
be iudublod to tho nitrio ucid luid nuiuiouia in the air Ibr (iii'ii- nupply in 
oxoeas over that rumishod by the soil: U, YilJe luabUduinf; tliut in Uie 
abaence of both of thLoo, nalneronBDof nitrogoninplaiilsBtiU taki'^ phioo, A 
Goauniaaiou of tho Fr«nob Aoademy or Solunoea, ivooully uppulntud to look 
into tliia matter, leans rather in its report to tlio side of U, Villu, but Um 
quoatioB ia still liir IVom being aet at reat. 

U. Barml has iletemilu^d tlio quantity of amnionia und nitrio ucid bran^ 
down iiy ruhi in Pnrla. U. Bouaalngault hna repeated tboHo DX];i'>rinii'nId at 
regards (unmoniii in Alxaoc, and Qnd^lbo quantity very mucli smiillrrlliaDln 
Ilia raina of lliu oity, a drcumatanco whioli wo ahoolil bo iirtii)uK>il in expiicL 
M, Bniiaaingnnil hna also examined, wltU tile Nunc ol^ect, the water 
fbge, and dew. and of rivers and slreuma, M. Villu hna corcAiIlj' ^ 
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miQed the ammonia existing in the air both in the mterior and suburbs of 
Pari& 

Mr. Lawes and Dr. Gilbert have pubhshed the results of an inquiry into*the 
quantity of ammonia and nitric acid in rain falling at Rothamstead, in Hert- 
fordshire. The methods of determining small quantities of nitric acid are at 
present so imperfect, that Messrs. Lawes and Gilbert have not thought it well 
to publish their results as to this substance, but they are led to beheve that in 
quantity it exceeds that of ammonia in rain. Besides the names we have 
mentioned in connection with these researches, other continental and English 
Ghemists might be referred to, if circumstances admitted of greater amplifica- 
tion- It is, however, obvious, that in this hurried sketch wo have omitted all 
notice of many investigations on this and other subjects of agricultural che- 
mistiy which might well claim attention in a more extended review. 

Finally, we must not omit to mention, that the trade in artificial manures, 
which is rapidly rising into such national importance, especially in England, 
is reoelving the most important aid at the hands of chemical science. Xot 
only are the various waste substances of manufactures and of daily life 
worked up into available form, but the manures produced by chemical means, 
more ^specially the superphosphate of lime, are daily improving in character, 
mainly through the suggestions of chemists who have specially devoted them- 
selves to this branch of science. Fresh sources of guano have also been 
discovered, and now supplies of substances useful to the farmer have in several 
places been obtained. 

It is, therefore, not without reason that we congratulate ourselves on the 
progress which has within the last five years been made by that department 
of agriculture which is based upon chemical science. 

t 
ON THE EMPLOYMENT OF HYPOSULPHa.TE OF SODA IN ANA- 
LYTICAL CHEMISTRY. 

Dr. "W. Tofal recommends the more frequent employment of hyposulphate 
of soda in chemical analysis, instead of sulphureted hydrogen. According 
to him, it can be also used to evolve sulphureted hydrogen ; if a piece of 
zinc is placed in dilute hydrochloric acid, and a few drops of a solution of 
hyposulphfte of soda added, sulphureted hydrogen is evolved. If now to 
this mixture a solution of a salt of lead, bismutli, cadmium, &c., is added, the 
golphurets of the corresponding ' metals are precipitated. — Ann. der Chenu 
wndPluurm. 

IMPEOVEMENTS IN THE PRESERVATION OF ANIMAL SUBSTANCES. 

Jean "Wothly, of Zoffinger, Switzerland, has obtained a patent for the 
following method of preserving meat : — The meat is first cut into pieces of 
about ten pounds in weight, and separated from the bones. These are then 
dusted over with sugar and salt, and allowed to stand about two days, and 
are then subjected to pressure, in order that all the blood and serous matter 
may be forced out ; or in place of being pressed, they are moderately cooked 
before packing. They are then placed in casks lined with melted fat. 
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Eocb pieoe is colored with a, piece of whlto pap«r well g 
tile barrol, nmi Qit is poured in to fill up the epBcea between tbe f 
Tills meat uask is Ihea closed, and placed within a larger one, nod tl) 
between tlie two liUsd up with sand, nliloli is b good non-conduoMr. 

M. Demait, of ParJei, has patented a peculiar method of treatiug mewt to 
presen-e it for ubb, like our common smoked hoef! The meat to be [ireserveil 
ia cut Into pieces nnd gtrung on a curd at a suitable distoncB apart Itom one 
aiioUior. Those are then hung on rods and suspended in ad ^r-llghi 
chamber, which has a f^intaco at its bottom. The chamber ia then heated up 
to about 100° Fah., and a preparation of four ounces of the Qour of sulphur, 
two and a half ounces of lime, and a handfiil of green mint leaves, is thrown 
upon the flro, and the doors closod. An openiug in the bottom oT tbe 
ohaniber admits Uie gas from the f\jrnaoe, to the action of which the meat is 
BUliraitted Ibr 18 hours. At the end of tills Ume the moat Is withdrawn, and 
suspended in a moUerately warm room, where it ia dried. Tills p 
ia Blalod to make finely flavored dry meal, capable of keopiug a longed 
The pieces of meat sre pressed to remove the blood lielbre Vieiag gi 
the cords. 

Joseph Hand, of London, bns also secured a patent for preserving oi 
a process vaijing but little from the above. Itconslata in • 
moat, in a closo chamber, W the action of binoijd of nitrogen, i 
and sulphurous acid, in a gaseous state, either singly or combined. 

M, Martin de Llgnac, of Paris, has also been granted a p 
serving meat It oocsiate in cutting raw moat Into cubes alMut a 
square, and subjecting thom in olose chambers, V 
at about TO' Fah., until the meat has lost half its weight It is then poW- 
Iblly compressed in cylindrical tin boices to about ono-filUi the space 0(xni|iltd 
befbf it was dried. The lids of the boxes are then soldered on and a ttnaH 
hole left hi the top of each. The boxes ore then submitwd to a heat of 9ia*, 
to raise any moisture in the meat into a steam, w^en they are soldtrMliy 
perfectly tight 
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ON THE PHYSICAL STRTJCTURE OF THE EAETH. 

Thb following is an abstract of a paper read before the British Association, 
by Pro£ Hennessy : — 

After some preliminary observations as to the impossibility of accountmg 
fiff the earth's figure, without supposing it to have been once a fused mass, 
the exterior of which has cooled into a sohd crust, the process of sohdification 
of the fluid was described. The influence of the connexion and circulation of 
the particles hi a heterogeneous fluid was shown to. be difieront from what 
would take place in a homogeneous fluid such as usually comes under our 
notice. As the primitive fluid mass of the earth would consist of strata 
increasing in density from the surface towards the centre, its refrigeration 
would be that of a heterogeneous fluid, and the process of circulation would 
be leas energetic in going from its surface towards its centre. Thus, the earth 
would ultimately consist of a fluid nucleus inclosed in a spheroidal sheU. The 
increase in thickness of this shell would take place by the solidification of each 
of the surface strata of the nucleus in succession. If the matter composing 
the interior of the earth is subjected to the same physical laws as the material 
of the solid crust coming under our notice, the change of state in the fluid 
must be accompanied by a diminution of its volume. The contrary hypothesis 
had been hitherto always assumed in mathematical investigations relative to 
the form and structure of the earth. The erroneous supposition that the par- 
tides of the primitive fluid retained the same positions after the mass had 
advanced in the process of sohdification as they had before the process com- 
menced, had been tacitly or openly assumed in all such inquiries until it was 
formally rejected by the author, who proposed to assume for the fluid similar 
properties to those exhibited by the fusion and solidification of such portions 
of the sohdified crust as are accessible to observation. The results to which 
the improved hypothesis has led show that it fundamentally aflects the whole 
question, not only of the shape and internal structure of the earth, but also of 
the various actions and reactions taking place between the fluid nucleus and 
the sohd shell. If the process of solidification took place without change of 
volume in the congelation of the fluid, the strata of the shell would possess the 
same forms as those of the primitive fluid, and their oblateness would diminish 
in going from the outer to the inner surface. If the fluid contracts in volume 
on passing to the solid state, the remaining fluid wiU tend to assume a more 
and more obLato figure after the formation of each stratum of the shell. Tlie 
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Uw of aonBitf of the nucleus will not bo the samo as that of the primitiTo 
fluid, but will viuy more sldwly, and the mess Trill thus tend toward* a stats 
of linmogeneity aa tbo radius of the qucI^ub diminishes b; the (^udiuil thick- 
eniog of the sbsll. The surface of the nucleus, and consHqueut!)' Dia inner 
surfhce of the shell, will thuB loa 1 Cu Ijeuouo m )re ohlute alter each flUM«BeiVB 
stratum added to Iho shell bj CDngelBtion fVom the nucleus. This rMult, 
oombined with another obtiUned by Mr. Hopkins, jirovea that so groat jires- 
aure aud friction exist at tlia surHios of oontaot of the shell and nudcvi u to 
oftuae both to rotate together noarly as one solid mass. Other ground* ftir 
believing in tlie existence of the great pressure exercised by tlie nudeiu M 
tlie Burflweof theahell were adduced. If the density of the fluid strat* wnr* 
due to the presBurcs tbey support, ajid if the earth sOlldiUed witllout nnf 
change of siato in the soUdifTing fiuid, the pressure against the Inner sorftoe 
(if ttio slioll would be that due to the density of tlie Bur(ki« EtmtuiD of th* 
nucleus, and would, tbercfoni, rapidly Increase with the thlckiieas ortheslielL 
CoDtraotlon in volume of the fluid on entering the solid state would ditnttilnh 
this pressure, but yet it may continue to be very considerable, as the oo-effl- 
cisnt of contraction would olways approach lownrds unity. The phenomena 
of tha FolidiHcation of lava and of voicanio bombs were referred to In iUas- 
trotion of these views, and their applicatjon was then shown to some of the 
gToatest questions of geology. The rehttloDS of symmetry wbicb the reseuctm 
of U. Blie de Seaumont soeui to establish betweou tlie great lines of elevBHon 
whiob tniverso the suriace of the earth appear to Prof Henjieasy Cu* more 
rimply and satisfactorily explained by the ezpHnaive tendency of the Duoleai 
whish produces the great pressure against the shell than by the coUnpN and 
subsidences of the latter. The direction of the forces which would toad 10 
prodoce a rupture fVom the purely elevatory action of the pressure referred 10 
would be far more favorable to sjimnetiy than if the shell went undcrgdsg ■ 
distortion of shape from collapskig inwards. The nearly spherical shap« of the 
shell would also greatly incresso its resistatice to Ibroea noling-perpondionk^- 
to its sui&ce, Bo as to cause it to subside, while tlio action of elerutorr li~~ 
would not be resisted in the some manner. 

ON THK OCCUftKKNCK OF NUMKEOUS PRAaMBSTS OFFIRWt 
THE ISLANDS OF THB ARCTIC AKClllPKLAQO, 

From B re 
don Oeologioal Society, 

My chief object, sold Mr. M., is to call attention to the remarkable flkot ^'^ , 
the occurrenoe of oonsidemble quantities of wood, capable of being used da 
Aicl or other purposes, which exist in the interior and on tho high gTDundi eC 
large islands in Istitudea where tho dwarf willow is now the only 1! 

Belbre I allude to this pheoomenon, as brought lo my notice bj C»pL 
M'Glure and Lieut. Fim, I would, however, briefly advert to a few rock speoK 
mens oolleoted by the latter ofBcer in Baeoliey Island, Bathurat Land, S<A 
Ion Island. Melville Inland, Prince Patrick's Island, and Banks' Land. 
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- JTrom this coUeotion, as well as from other sources to whioh I have had 
•ooess, as deiiyed fix>m the voyages of Parry, Franklin, Back, Penny, Ingle- 
fleld, and the recent work of Dr. T. Sutherlaiid, I am led to believe that the 
oldest fossiliferous rock of the Arctic region is the upper Silurian, viz. a lime- 
stone identical in composition and organic contents with the well known rocks 
of Wenlock, Dudley, and Gothland. 

No clear evidence has been offered as to the existence of Devonian rocks, 
though we have heard of red and brownish sandstone, as observed in very 
many localities by various explorers, and which may possibly belong to that 
fiumation. But whilst in the fossils we have the keys to the age of the Silu- 
rian rodffl, we have as yet no adequate grounds whereupon to form a rational 
coDJectiire'&s to the presence of the Old Bed Sandstone, or Devonian group. 

Tme carboniferous FrodticU and Spiriferi have been brought home by Sir 
E. Belcher from Albert Land, north of Wellington Channel ; and hence we 
may affirm positively, that the true carboniferous rocks are also present. 
Hiero and there bituminous schist and coal are met with ; the existence of the 
latter being marked at several points on the general chart published by the 
Admiralty. With palseozoic rocks are associated others of igneous origin, 
and of crystalline and metamorphosed character. 

Of secondary formations no other evidence has been met with except some 
fixail bones of Saurians, brought home by Sir E. Belcher, from the smaller 
islands north of Wellington Channel. Of the old Tertiary rocks, as charac- 
terised by their, organic remains, no distinct traces have, as iar as I am 
aware, been discovered ; and hence we may infer that the ancient submarine 
sediments, having been elevated, remaiaed during a very long period beyond 
the influence of depository action. 

Let us now see how the other facts, brought to our notice by the gallant 
Arctic explorers who have recently returned, bear upon the relations of land 
and water in this Arctic region during the quasi-modern period, when the pre- 
sent epedeB of trees were in existence. 

Gi^t M'Gure states that in Banks' Land, in latitude 74° 48' and thence 
extending along a range of hills ranging from 350 to 500 feet above the sea, 
and from half a mile to upwards inland, he found great quantities of wood, 
some of which was rotten and decomposed, but much of it sufficiently fresh to 
be cut up and used as fuel Whenever this wood was in a well preserved 
state, it was either detected in gullies or ravines, or had probably been 
recently exhumed from the frozen soil or ice. In such cases, and particularly 
on the northern feces of the slopes where the sun never acts, wood might be 
preserved any length of time, inasmuch as Capt. M'Clure tells me he has eaten 
bee^ which ttiough hung up in his cold larder for two years, was perfectly 
untainted. 

The most remarkable of these specimens of well preserved recent wood is 
the segment of a tree, which, by Capt. M'Clure's orders, was sawn from a 
trunk sticking out of a ravine, and which is now exhibited. It measures 3 
fbet 6 inches in circumference. Still more interesting is the cone of one of these 
flr trees which he brought home, and which apparently belongs to an Abies 
resembling A, aiba, a plant still living within the Arctic circle. One of Lieu* 
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Plm'B Bpedmens of wood from Prince Patri<*''9 Island Ih o( the bk 
Hs tlmt jiiBC mcDtlnncd, and its tnioraBcaploitl charnctera much TteemlAir Jtinui 
»(roliB, IhP AmorlHin pine, norording to Vrot Quokntl, wlio rnfbr* another 
Bpedmon brouglit from Heola and Qiiper !)r7, to ttu> Larth. 

In like mmner Lieut Flm doteotod aiuUur fViiementa of wood two deftvea 
fMhcr to i\\a uortl^ in Prince Futriuk's Lunil, nod alea in ntvinm of Uio 
intorior of that island, where, Aa lie inlbrmad me, iv ftagment was Rrnnd llko Vbo 
tree described b; M'dore, Btiddng out of tl« soil on Ibe aide ofn ga%- 

Acoording totlic teatimony of Capi M'Cluro and Lieut. Plm, ol! the tim^r 
tliey saw rosemliled tbo present drllt wood so well known to Arntio exploreni, 
being irroguloirlj diBtributod, and in n ftagmentBry oonditlon, an if it hndlieen 
broken np and Coated to ita present posMona by water. If sinili were tliL- 
tnotliod b^ which the timber was diatribntf^ geolo^ls can rcnilily iKicmit 
tot its present poeitien in the inLerior of the Arctic lalanda. They iTil'er that nt 
the period of such distribotioa large portions of thesa tracts were bunoatli tlin 
waters, and that the trees nod conos were drifted from the neareat lantlii ou 
which they grow. A Hubnequent elevpition, by which theae islands naEnmod 
thrit present coiJlgnriitioQ, would reaDy !>e in perfect harmony with aieee 
great cliangea of relative level which wo know to Irnvo oecnrrod in the Britisli 
Isloe, Oemumy, Scandinaviu, and Kiissifc since the great gluolB] pertod. Mie 
tmnsporttttion of immense qunutitiea of timber towards the North Pole, end Its 
dopeeit on submatiuo rocks, is by no meunn eo remarkable a phonomcnou U 
wide distribution of erratic blocks during the glacial epoch 01 
many. Central Ruei^a, mA large portions of our isliuid whea U) 
lowed by the rise of IlicBe vast moaMi into land. If we adopt til 
Hon. Mid look 10 the extreme cold of the Arctic re|^ 
tnodeni period durieg wbidi this wood has been drilled or preBurroj, H 
have no ditDoiiltj iu aooonnting for the diBferont statee in which the lunb»"fi 
found. TlioBcportieiiBOf it which hupponcdtohavo been exposed to the klM^ 
mitloDS of th>at and thaw, andtlieiufiueueaof thesun, have neoeseorilybeeoma 
rotten ; whilst all these frngmentii which remained incloeed in ftoxro mud or 
iee which hare never been melted, would, when brought to light by tha npnn- 
Ing^ of ravines or other nceidontat causM, present just as fl^xli itn nppeonutce 
m the Bpeolmooa now exliibited. 

Tlie only dtcmnstanoe within my kcowledge wldeh militates ngidnet tltbi 
Tiew, is one communicated to mo by Cnpt Sir Edward Bolcher, who In lot- 
IB' 30', long, 93° 16', observed on the oast aide of WollingtiMi Olnnniil Uw 
trunk of a lirtree staoding vertically, and which, being denred of tha «u^ 
nraudiDg earth, ke., was fbund to extend Its roota Into what he ntippoeod to 
be tbo soil 

If ftom tills obsoryatlon wo sboold bo led lo imagUie Ihot all the Inimnier*- 
bio n^gmeuts of timber fbund in these polar hitltudes, heloii>(Uil l<i iffc^ tlml 
grew upon the spot, and on thegromid over wliich they oriMK^. . 
we should be driven to adopt tlie onomaJoiis hypothoaie, tlmi 
ing phjwcDl mlatlonaof land and water Bhcikr to those V.I1 
(i. t. of great mMeesoT land high alMve the eea), trees (if !.i: 
on BUfJi ten-a Jtrma within n fhw dogroes of tlie Korlli Pole I- 
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wfaich I oonader to be wholly incompatible with the data in our possession, 
and at yadanoe with the laws of isothermal lines. 

15 however, we adopt the theory of a former submarine driftj* foUoii^^ed 
by a subsequent elevation of the sea-bottom, as easily accounting for all the 
phenomena, we may explain the curious case brought to our notice by Sir 
Edward Belcher, by supposing that the tree he uncovered had been floated 
away with its roots downwards, accompanied by attached and entangled 
mud and stones, and lodged in a bay, like certain "snags" of the great 
American rivers. Under this view, the case referred to must be considered 
as a mere exception, whilst the general inference we naturally draw is, that 
the vast quantities of broken recent timber, as observed by numerous Arctic 
explcvers, were drifted to thoir present position when the islands of the 
Arotic Archipelago were submerged. This inference is indeed supported by 
the unanswerable evidence of the submarine associates of the timber: for, 
fhmi the summit of Coxcomb Range in Banks Land, and at a height of 500 
feet above the sea, Capt. M'Clure brought home a flne largo specimen of 
Oyprina Jslandica, which is undistinguishable firom the species so common in 
the glacial drift of the Clyde ; whilst Capt. Sir E. Belcher found the remains 
of whales on lands of considerable altitude in lat. '78*' north. 

Reasoning from such facts, all geologists are agreed in considering the 
shingle, mud, gravel, and beaches in which animals of the Arctic region are 
imbedded in many parts of Northern Europe, as decisive proofs of a period 
when a glacial sea covered large portions of such lands ; and the only dis- 
tinction between such deposits in Britain and those which were formed in the 
Arctic Circle is, that the wood which was transported to the latter has been 
preserved in its ligneous state for thousands of years, through the excessive 
cold of the region. 

ON THE GROWTH OF STzSLACTITES. 

Professor "W. B. Rogers, at a lato meeting of the Boston Society of Natural 
History, gave the following brief sketch of facta which he had observed in the 
growth of stalactites : — 

A drop of water, charged with carbonate of lime, is seen to form at a parti- 
cular point of the roof, and after its descent, another drop, by the same 
mechanical causes, takes its place. It is not necessary to suppose a hole 
around which the concretion may collect. Usually there is none. At the 
margin of tlie drop where it thins away to a film, evaporation and the loss of 
carbonic acid combine to cause a precipitation of part of the dissolved car- 
bonate, which, on separating, attaches itself to the rock in the form of a very 
delicate white ring, corresponding to the margin of the hquid. Each succeed- 
ing ditop deposits a similar ring in contact with and beneath that already 
formed, until the whole is prolonged downwards in the shape of a quiU-Uke 



* Dr. Hooker informs me that all the Bpeoimens sent to him were collected in monnds 
of silt, rising np from the level of the sea to 100 feet or more above it ; and he entirely 
eoinddes with me In the belief that the whole of this timber was drifted to the spots 
▼Iwre it now Ues. 
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lube. Tbb, hoax iu rerlicoi position, invltefl Uie nr&t«r of the BdjotnlngM 
of llie mol to dosuend nlongiU outer Gurbic^ imdnow ousxKiriorwMllf 
repit) growtli lie^na. Ueuollj, the former process continueti to ppei 
long time sJler the ertemal growth liaa commeaced : bo that the a 
in sameoeLseH, retaina its open central cuiol imtll It hns reached a lengtlid 
foot or mare, and a diameter at its liose of two or throe iuohcs. Ab the wi 
which flowa along the outaido of the tube, parta at each step with a p 
ita calcareous charge, and thua growa contuiuallf loss capable of fiiniulig a 
deposit, tlie rate of depoailion muat dimioiah Bomewhat regidsrl; tt 
upper to the lower end of tho moss. Scnce It ia that etalaotites, B 
poBJtioiiB where their growth on all aides ia IVcely permitted, have olwi 
tharply amicai or lapering form. 

The drops which fall Ssom tl^efle pendants (o tlie Qoor, etill retidn u pt 
of carbonate of lime in soIuUod; but ae tlie shock of the unpact andJ 
spreading of the liquid greatly favor the escape of its carbonic 
deposit must bo forniod in ttiis position, nnd thus tiio atalagmltA g 
upwards to meet tho stalactite growing dovrnwarda, uulil In luaoy a 
thcf unito to form a column reaching from t)ie floor to the ceilinj 

As in gonoral the infiltering water follows the joints and planet of 
catioD of the limestotie rock, the Jiahien or pattern "f the italatititii 
wm bt more or leas determined by the position a/nd itrranyemenl of t\eM i 
aionai tw/aets. Where, as In parts of Weyec's Cave, in Tlrginin, tlww 
ofbedding are steeply iacUned, and meet the roof in a series of panlUl ', 
the coQcretlonorj action aooms to have comntenoed by IbrminL 
of stalactites along these lizies. This process, in certain places, tiu (oi 
until, by lateral union of the adjoining pendants of eu«h row, th^ ~ 
tranafbrmed into parallel sh^is of itone, wliich in some instanoes extend frMI>- 
the roof to tiio Soor, From their great extent, and a degree of thiDneaa 
which, in port, renders them translucent, tliese sheets are capable of b^g 
tluijwn into sonorous vibration by a blow item the heel near the ground, 
under those circumstances they emit a musioal uound of groat depth 
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The Placerville (Cal.) Ammcan pves the following desoription of 
curious Springs situated about ten miles north of WasU-ho Valley, UUh, 
upon B tributary of the Truckee, and called " Steamboat Sprlnga," a 
to derive their name from the fiiot that they are like so many boilei* 
ing Btenin. " For a distance of three-fourtlis of a mile do these rot 
springs pour theirwalors, mailing, boiling, and foaming, throngh iuni 
fissures in tlic rocky lormalJon in which they ura, found. The eatiro 
bank of the stream on which thpy are aitvintcd, a distance of from 
eighty rods in width and three-fourths of a mile in length, and riri 
wards from tlie river in places from (uity to eighty feel, the whole 
vast deposit from the water that for ages has been ejected therefrvm. 
not that boiling hot water ia ejected throughout this whole extent trtm 
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defined springe, but the surface is filled with innumerable cracks or fissures 
firom ibnr to eighteen inches in width, communicating with subterranean cavi- 
ties or chambers, through which the boiling water is forced with great velo- 
city, and producing a noise closely resembling that produced by the wheels 
of a powerful steamer upon the water. A singular feature is, that in large 
tracks but a few feet from each other, the boiling water is seen flowing in 
0{^)06ite directions ; and in others changing from one direction to another at 
intervals of a few minutes. In many places the waters overflow the surface, 
but more generally traverse the crevices at various depths fi^om the surfece, 
generally in view, but sometimes so deeply withiu as not to be distinguished, 
whilst the ceaseless roaring, splashing, and hissing is heard in every direction. 
And jets of steam that wHl scald*the hand instantly on application, are here 
and there forced through the openings and fissures, high above the surfiKJe of 
formation, and with great violence. There is one place more remarkable, if 
possible, than others ; it is where the surfeoe of the rocky deposit is unbroken, 
yet loudly distinct beneath is heard the roaring as of a strong blast furnace. 
Not a drop of water is visible here, but the rock or deposit on which the 
spectator stands, is actually burning hot ; the bare hand can scarcely be held 
upon it for a moment. Morning and evening, when the air is cold and still, 
the whole is shrouded with steam and vapor. In many places there are 
small deposits of sulphur that will ignite by the apphcation of a match ; in 
others the strongest alum was found ; and yet others, an alkaline substance 
80 concentrated as to destroy in a short time a linen handkerchief in which a 
epecsmen had been wrapped- The country in the immediate vicinity bears 
unmistakable evidence of the effect of powerfiil volcanic action — ^masses of 
vitrified rocks, cinders, the ordinary coarse conglomerate scoria of extinct 
volcanic craters ; and not a few specimens were obtained of the lightest, 
pumice stone ever seen." 

ON THE OBIGIN OF GREENSAND, AND ITS FORMATION IN THE 
OCEANS OF THE PRESENT EPOCH, BY PROF. J. W. BAILEY. 

As an introduction to the subject of this paper, it is proper to refer to various 
observations which have been made of foots intimately related to those which 
I wish to present. That the calcareous shells of the Polythalamia are some- 
times replaced by silica^ appears to have been first noticed by Ehrenberg, who 
says: — 

" I may here remark that my continued researches on the Polythalamia of 
the Chalk have convinced me that very frequently in the earthy coating of 
flints, which is partly calcareous and partly siliceous, the original calcareous 
shelled animal forms have exchanged their lime for silex without undergoing 
any alteration in figure, so that while some are readily dissolved by an add, 
others remain insoluble ; but in chalk itself all similar forms are immediately 
dissolved." 

The first notice of casts of the cells and the sofl parts of the Polythalamia 
was published by myself in the Am. Jour, of Science fca* 1846, where I stated 
as follows : — 

" The specimens from Fort Washmgton presented me with what I believe 
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hAva nnrer beou befora ootiood, vh. distlnot cihIj of Pulftlulamui. Tiuit 
t1it<Ba mmotB and pcrinlislilu bIicUs slioiild, wlien destrojod bf c 
cliwigBS over leave Ijchiud tlicm indCBlruutiblo miMDOrutls of Uiuir o. 
was suurucl; tg be ozpeottnl, yet lliW) cosU of Folythaliimja arn abuudwil 
And eosilf to be lecogiiized in «iiqq of the Kouuno Maria Il^m Fort Wnsliiog- 

Ur. Mantel ol^o Doticed llie occiirronco of cnata of PDlytli&laoiia uid Uuiir 
soft jmrti, preserved in Qint and ulialk, and couunimioBted tui uuiwuiit o[ 
Uioni b) the Royal Uociotj of London. To HDircnberg, hoffevor, itppeara to 
lie duo the orcdit oi first dlHtinotl; announcing the connection lietwe«n tho 
PoljthnJamin. and the tbrmstion of Groenaiuid, thus tbromng tho llm B{ 
upon the ori^ of » mbBtonao which boa long been a puzzle 1 
m BOtloe |^T«n by this distinguisbod observer upon the nature of Um B 
of the bones of the i^euglodon [mm Alabuma, he saj 

" That Oreenijaad, ia all the nutnerous relatiooa in whioli 1 hara • 
DXamined It, haa been recognized as due to tlie Qlling up of orgauia obUh Mb 
4 E>rmution of stou? c&ats mogtly of PolTtbulunla, waa atuted in July of ths 
preceding joar." Ho then refers to the NitiniDUiite Limeatona of I^umtMC^ 
in Btivaria, as riub in green opaJ-like cusIb of welt-prorarved Pulythalnmiaa 
focms, aud menUona thcmRa also occurring, but more mrclj, intiw lilaikviiiiw 
LimuBtonsB of Francs. He then proceeds to give an ocoountof bis '.ktuL'tiua uf 
similBr casta In the Uoicatone adhering to the bones of the Z(^itj,-liiil-ir> froiu 
Alabama, uudstntesllint this limestone ahotmda in wi.'l]-proBer<rodbn>wn,ra 
and whitiab stony ormia of recognizable Pol; thatamia. This liaiesttpue iBjl 
iab, and under a Isna oppeara spotted wltb green. These green 8] 
(Jreensand oasta of Folythohunia, aud they often form as muuh at 
mass. By aolution in dilute chlonihy drlo acid, tlio greoDsani] grtiu H 
inUed with quartaoae aand, and wltb a light yellowisli mud. Th* ll 
oosily removed by washing and dccRiitnlion. The casta thus obUinttlM 
perftot tliot not only the genus, but often Uiespeoios of tliePolj 
lie rscognlaed. Mingled witli i.huse are Ovqaatitly Ibund spiral, or cc 
liko bodlee, which Ulu^nberg considers as casta of the sheila ofyoung n 

Witli rererence to the perfection of theBecnala of the Polyt" ' 
li);ht they tluxiw upon tlio strocturo of tlicae minute animals, Shr 
rcmarlts: — 

"Tha (bnnatiun of the Greonaanil consists in a gradual BUing up uf t&^ 
interior space of the minute bodies witb a grmn-uolored, opal-Ukc moES, whU^ 
fgmu therein as a cast. It is a peculiar apedes of natural iojection, M^-jj^ 
oIIbu bo perfect, that not only tlie lat^ and eoarsocollB, but alio the vt"'--"' 
canals of the cell walls, and all their connecting tubes, are thus puLri 
seporutfily ^liblted. By no ortiflciol method can such Sne uai g 
iruuoUona be obtained." 

Having repeated the experimonla nf Ghrsiiliorg upon the Zeuglodoa C 
atone, I can conJinn hia statsinents in every paftiouhu-| and would onlj aj 
that heBides the coila of PolythaSamia and snudl aplral molluaka, thero ia aUo 
n oonaidcroblo number of grser), red, and whitish onats of 
tubuli, resembling ousts of tlio hull's niude lij burrowing apongo* ((.'lio 
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wtrms. In the Berlin Monats-Bericht, for July, 1855, Ehrenberg gives an 
acoonnt of veiy perfect casts of Nummnlites, from Bavaria and from France, 
showing not My chambers connected by a spiral siphuncle, but also a com- 
plicated system of branching vessels. He also gave at the same time an 
acooont of a method he had applied for the purpose of coloring certain glass- 
like casts of Polythalamia^ which he had found in white tertiary limestone 
from Java. This method consists in heating them in a solution of nitrate of 
iron, by means of which they can be made to assume different shades of yellow 
and brownish red, still retaining suflBcient transparency when mounted in 
balsam to show the connexion of the different parts. The interesting observ- 
ations of Ehrenberg which are alluded to above, have led me to examine a 
nmnber of the cretaceous and tertiary rocks of North America in search of 
Greensand and other casts of Polythalamia, &c. The following results were 
obtabied : — 

Ist The yellowish limestone of the cretaceous deposits of New Jersey 
occurring with Teredo tibialis, &a, at Mullica Hill, and near Mount Holly, is 
very rich in Greensand casts of Polythalamia and of the tubuUform bodies 
above alluded to. 2d. Cretaceous rocks from Western Texas yielded a con- 
nderable number of fine Greensand and other casts of Pol3rthalamia and 
Tabuli. 8d. Limestone from Selma^ Alabama, gave similar results. 4th. 
Eocene limestone from near Charleston, S. C, gave abundance of similar casts, 
fith. A few good Greensand casts of Polythalamia were found in the residue 
left on dissolving a specimen of marl from the Artesian Well at Charleston, S. 
0. ; depth 140 feet. 6th. Abundance of organic casts, in Greensand, &a, of 
Polythalamia, Tubuli, and of the cavities of CoralSj were found in the specimen 
of yellowish limestone, adhering to a specimen of Scutella LyeUii from the 
Eocene of North Carolina. 7th. Similar casts of Polythalamia, Tubuli, and 
of the caviHes of Cordis, and species of Encrinitis, were found abundantly in a 
whitish limestone adhering to a specimen of Ostrea sellaeformis from the 
Eocene of South Carolina. The last two specimens scarcely gave any indica- 
tions of the presence of Greensand before they were treated with dilute acid, 
bat left an abundant deposit of it when the calcareous portions were dissolved 
oat All the above-mentioned specimens contained well-preserved and perfect 
shells of Polythalamia. It appears from the above, that the occurrence of 
well-defined organic casts, composed of Greensand, is by no means rare in the 
fbesil state. 

I oome now to the main object of this paper, which is to announce that the 
formation of precisely similar Greensand and other casts of Polythalamia^ 
Mollusks, and Tubuli, is now going on in the deposits of the present ocean. 
In an interesting report by Count Pourtalos, upon some specimens of soundings 
obtained by the U. S. Coast Survey in the exploration of the Gulf Stream, the 
sounding fi^m Lat 31° 32', Long. TQ" 35', depth 150 fathoms, is mentioned as 
" a mixture in about equal proportions of Globigerina and black sand, proba- 
bly greensand, as it makes a green mark when crushed on paper." Having 
erammed the specimen alluded to by Mr. Pourtales, besides many others 
from the Gulf Stream and Gulf of Mexico, I have found that not only ir 
Greensand present at the above locality, but at many others, both in the Gi: 
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Htrnim mi'l dull' nl' Mcxlon, iWl thnt thb GrMtiantul is often in Ui« Tn^ 
woll-defln^ coali at Pulylbalunun, miiiute llQUuskii, wiii braiicUiig V 
nnd tliut Via turn variet; of patrlTyins mitterul id tbiind as in tho Iboljlifl 
anmn being wcU-doUiied Gre«ai9iuid, otliora reddkb, brownish, ur almcicl 
In soiup cusM I liHve noticed n nngle coll, of n spirnJ FolTtbnlamiui a 
pf Qrconaiuid, wliilo all the olbors were red or white, t) 



I'liB xpGDlBB of PolTtUdnmla wliose cnaW nr« tlioa prdSDnetl, hra o _ 
reeognluible im IdcntioU with thoae tvhoaa poifoctly prenrvcd sliulla fbnn tlie 
i.'tiit-r part of tho souiidinj^ Tliot (lieao are or r^uvnt gpcdoB is prtirnd Ijy 
t.ha tiicta tlint some of tliom still rotitin tholr britllanl rod coloring, uul Eliot 
tliey leave *8tinct romuJnB of thoir soft p«rtfl whim IreaUfd with diloto ofiidii. 
It 1« DOt to bo BUppoaed, thorDfiiro, Uiat these caata ore of sxtiiiot fip«tliM 
woBhcd out uf anoiciit Kubmurino tlepuaita. TU^ uro now fbmiing la tha 
muds as they ore doposltod, and we have tbus now going on In tb» prwent 
a«u a fbrnuttion of Qreonaand by procoKBOS procisol; onalogoiu to Ihow 
vrhlcli produced dcpojiits or tlie samo materlnl as long ago as tlio Silurian 
epDoh. In tills cnnnoctlon it is Importnnt U observe (lint Klironbwg't 
ObB^rvftUons, and ruy own, establisli tb@ fact that other urgonle bodiw ti 
PolTtbdkmia produce casts of Oreensand, and it should oUo IM MaUl 
mn/nf Of tlio grains of Greuusand uocompanylng the well-dsflned a 
wtioUy unrocogniKablo forms, having increlj s rounded, cradEed, k 
own doprolitlo nppeoranco. Certoliil; mimj of those moBiBC, v ' ~ 
oompose whole Btrata, were not formed either iu tho oovllies of P 
or UolluaUs. Tho fliot, however, being ostabiiahod beyond a 4 
(Ireeneand does fbnn casts in thn cavities of vurloua orgmia ' 
is a great probability that all the mossoa oftbis BUbstanoe, howenr ir 
wore formed !n coimojdon with organic bodioB, and thul tho ot 
occompiniying tho decay of tlio OTgnitic mallKir have boon ea 
witb llie depodta in the cavides, of green and red sllioatei of iron, ^ 
nearly pure silica. It ia n onrions fact in this ooanecdou, that tbs M 
organLams, siich bb the Diatoma(>se, PolyciaUnaB), and SpongtoUtM^.l 
nwompany the Polythalamia in tlio nuirstroani, do not appaw to bKVi 
iolliienDo in the foriDation of ratata. 

Tho discovery by Prot Elirenborg or tlio oonnection between orgtwleljl 
and the (bmiatiou of Groonsaiid, ia one of very great htleregC; Mid il Q 
Uie moily InstanooB whloh ho hits givon to prove tho exteuBivo »gu 
MinutMt belnga in producing geological changes. 

imiGDT OP THE lIlMAl^YAg. 
U ajiifeuTB from a Into survey made of tlie llimaUtyA range, I: 
Waiigh, that the KhancUiiuiuga, wUttli hns biwti hithurto luppoaed to || 
hlghul eonmill. Is in fact not to — a higher mountain having boon discO 
situated botweeu Eatamandoo and KJinncliiuJiugo, This last nnmed is it^lM 
feat above the level of the aen ,* but Iho now eommlt leachca the cnomovi 
lieight of 38,003 feet. It hu been proposed to oall this Mount ISvBreB^ it 
a fbrmer Burvoyor-goncral of India. 
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KEGATIVE ARTESIAN WELLS. 

The London Society of Arts have recently published a paper by M. Bruck- 
mann, on " Negative Ajtesian Wells," that is, wells which take instead of 
giving out water. Such wells serve as permanent drains ; they are sunk in 
loose strata, or where communications exist with fathomless fissures or with 
deep-lying streams. M. Bruckmann, who is a native bf Wiirtemberg, states 
that they may bo established " in all the so-called normal or sediment forma- 
tions; diluvium; tertiary deposits; chalk, Jurassic rocks," and others. And 
he brings forward examples of the benefits that have followed the sinking of 
negative wells in towns or in swampy country districts. The drainage be- 
comes at once perfect and constant ; fluid matters of all kinds find their way 
to the mouth, and flow away, while solid matters may be stopped, and used 
in fertilization. 

on the relative age of different portions of the 

moon's surface. 

At the Albany meeting of the American Association, Professor Alexander 
presented a paper on the above topic, in which he stated that a map of the 
Eastern hemisphere, taken with the Bay of Bengal in the centre, would bear 
a striking resemblance to the face of the moon presented to us. The dark 
portions of the moon he considers to be continental elevations, as shown by 
measuring the average height of mountains above the dark and the light por- 
tions of the moon. He recently had seen the bearing of newly-observed 
phenomena on the question, the character of the ridges in the neighborhood 
of Pico. These ridges are shown by their tints to be of the same geological 
diaracter as the tops of the mountains. They show themselves to bo recent 
disturbances or upheavals by the manner in which they cross other forma- 
tions, as though ejected through cracks in a previous crust. The superior 
thickness or elevation of crust in the dark portions, is- shown by the fact that 
some of these white lines, running through everything in the bright portions, 
oease at the entrance into the darker regions. A close scrutiny of the white 
portions shows a great subsequent inundation of the white rock flowing over 
the ocean beds (if that term be allowed) and raising their level. He thought 
that these facts threw some light on the inhabitants of the moon. Might not 
this flow into the ocean bed have absorbed, by some chemical action (as water 
of crystallization or otherwise), the ocean and atmosphere ? If so, the moon 
might have been formerly inhabited and been rendered desolate by this 
change. 

ON THE POSSIBLE ORIGIN OF VEINS OF GOLD IN QUARTZ 

AND OTHER ROCKS. 

Mr. Ibbotson, in a communication to the London Geological Society, stated, 
that having mixed a solution of gold in nitro-muriatic acid with five times its 
weight of water, and placed it in a Berlin evaporating dish on a thick sheet 
of copper over a gas lamp, the author observed a crack in the basin, which 
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wu inureaaiiig. On traniferriiiK the solution to another blain, )ia ft 
tb« ernck presented » v«ln of gold ; the pura gold fbrmiDg bhuU 
maaca aloug tlie Hesure, botU inBide and mit, nnil ratnubliiie voitu ti gs 
aHrifuTOUs quarts rocka. Odder the oirouinglnnuoB oftho low tempenb 
which tlie HoluUoti was bein); eTRpornted, tho dUutod atato of th« M 
atUl lolt unoraporated, and tho diScrcnco of the appetmuiou oT t)i« n 
fbrm or the gold relu fhim ttio usual appeariuioe of Uie metaJlio goldob 
by evaporation thim siich a solution, tho author thought It n'otth wim 
desoribB and exhibit the epooitaeii. 

oif A roseiBui: origin of inclined stbata. 
At tho'Aibany mooting o( the American Ataociution, Ur. J, D, 1 
gBTo a doAcrlptioo of a remnrknblo iostaoco of incliiied etnUifioatlotl 
Lake Georgo, where fluo wliito sand coutaioing email quartz pobbll 
been doposited orer u oonsiderablo extent, and with a IhlckoOM of Si 
rertieai, having a dip of 80 degrees. This (act, thus established, thata 
may be doponitod at a high angle, lod to Iho ilevelopmont of a theoi; J 
(brmaUon and dip of the aaudstOQea of the ConoodJcut Tolley and 3 
■imihil' dupoaita on the Atlontio slope of the Appalnchiai 
poiot of tho thoorj vaa this: that tbeao bods of sandHlono woi'o orlgjua 
deposited in an ioolinod position in a basin of eubsidence by vuiTcnts oT 
water carrying detritus, which currenla wore produoud by thw subaidiiiio* 
itself. If a fault originated in a valley, at ono aide or tho othor. and tbsra 
should be a aubsidenoD on that aide, a cnrrent of wat«r would bo produoadi 
of greal«T or less violonee, which ourreut would set ouroas tho valloy oi 
carry with it tho material abradod from the a^jnoent region, whiob wou' 
depodited in strata dipping, at ii conudomblo anglo, at rl| ~ 
Una of direction of the laull, as in tlie Connecticut valley. 
Bubsidonoa was to the oast or tho west, (ho dip of the strata would hi 
oppoaito direetion. Thus tlio oiigin of Ihnited basins of aandatona^ b 
d<p traiisyerso to the direction of tho basin, would bo fully explaj 
cause lying within tho basin itaetf — a plicnomenon wliich had not m 
satisbdorily explained by geologists. 

ON THK MOUNTAIN CHAINS OV WESTKEN AMWUOA. ^ 
At tbs Albany meeting of tlie American Agsooialion, W. P. I 
In a papor on the Orogtapliy of tho Western portion of tho United B 
thui dclinnnted and namod Uio three diiuna of mountaini^ ( 
country betwoen tho MiK»ssippi and tho PiiciHc ; tho deductions b< 
(Krni a o»»nil examination of tdl tho recent Qovemmont aurvoya ;— 
Rocky Mountdns, extending from the table land of Uoxlco to oi 
the northom boundary. Second, tho Sierm Nevada and its prolon 
uoTih and south; and third, the Groat Basin range and othor tn 
botween the Sral and aeoond groups. lie then proc««dod to dM 
oli^us. The length of tho first, he said, wna 1,400 miles, and it 
dh'colion NN.W. and 8S.E. Tho KXiond chain Is formed of r 
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noKly parallel ranges, which enclose elevated valleys. The third extends 
from Snake Biver on the north to the parallel of 40 degrees. Mr. Blake pro- 
posed new names for these three ranges. The first he proposes to call the 
Anahuaclan; the second, the Oalifomia Cham; the third, the Aztecian 

ON THE AGENCY OF THE GULF STREAM IN THE FORMATION OF 
THE PENINSULA AND ElEYS OF FLORIDA. 

The following paper was read before the Albany meeting of the American 
Association for the Promotion of Science, by Mr. J. Le Conte :— 

Until the explorations of Agassiz and Tuomey, the geology of Florida had 
not been known, it being supposed to consist of a prolongation of that of 
Geoigia and Alabama; but these gentlemen made known the remarkable 
Ikct that the keys and most of the Peninsula are of recent origin, and, so jEar 
as they examined, are the work of corals, still living in the vicinity and still 
at work. The object of the present paper was to show that coral agency 
alone was not sufficient to account for the phenomena, but that another and 
more powerftil agent has been at work preparing the foundation for the 
builders, and that this agent was the Gulf Stream. A section was drawn 
upon the blackboard, dividing the lower part of Florida into three sections — 
the more northerly bounded by a line from Tampa Bay north-easterly to the 
Atlantic ; a second from Charlotte's Harbor, pardlel to this ; and a third, also 
psrallel, from Chatham Bay. 

"These lines are also parallel to the line of coast at the extremity of the 
peninsnla Parallel also is the line of islands, the keys, separated from the 
shore by a ship channel, and still further outside the line of living coral reei^ 
Just on the edge of the Gulf Stream. The living reef is some five to ten 
miles from the keys, and the keys some forty miles from the coast, the water 
here being very shoal and dotted over with small mangrove islands. The shore 
is some twelve or thirteen feet above the sea, but inland the so called Ever- 
glades sink, and are but a few feet above water, varied by fresh ponds and 
hammocks. Outside the living reef the sea bottom slopes rapidly to almost 
im&thomable depths. This description being kept in mind, the theory to be 
presented will be clear. That the Southern coast, the keys, and the Ever- 
glades are the work of coral agency there is no doubt. But as corals cannot 
grow above the surface of the water, their agency alone is not suflBcient — ^the 
violent action of the winds and waves is necessary to break off masses of the 
coral and bear them within the line of the reef Here these coral boulders 
beoome the nuclei around which smaller pieces of coral, sand, and other sub- 
staaces collect, become cemented by the carbonate of lime in the sea water, 
and so at length the whole becomes an island clothed with vegetation. All 
these processes may be seen going on at the keys and ree& of Florida. There 
is the solitary boulder, that already is the centre of a mass of coral debris, and 
so on up to the inhabited island. The coral sand in these islands is found 
always affected by that kind of stratification caused by the action of violent 
waves. The idea of Prof Tuomey that the masses of coral exposed above 
the sands and soils of some of the islands are the tops of ancient coral Ixees 
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Dlcmlod hy Igocuus *p)D(if, is ruimd to Iw ui ema wban axMm 
miulf, 101 tbcy nre tlioQ rerealed to be but boulders. The oondiu 
tills reasoniDg (bllnws kovitably that tbe line oT keys a 
tfba,tig^ by the nctioii <>r the waves na above deeorllMil. In Uiis m 
Tuomp; [iciinted oiil sud Agamiz baa proved, woe tbo preaent Soiilbora Ot 
ftirmod. nore nlao Tuomoy mippoaed ha saw evidenot of uphcuvnl, wbUa 
AgauU SAW nothing hut tbe eirectof the waves. Thellseol'tlMHliorowiiaoaDe 
a rouC tbcD became 11679, 11111111; s DontlcumiB coMt line, bebltid whio.li tlio dioi] 
Wktor rapidly BUod up, and the EverRladeii were fonned. Of- ooiirsB, iludng 
the muT period, the elevated hne i>om Chutham Bay was the cnosL TlJt 
ootut alto miut have been begun m a coral reefj which weot through Uia 
aamo chafiges, at a time whim the tluo ttata Tunpa Baj was atill thb Umll 
of tliB pemnHiila. It U dear tlmt aU tlila portion or aoutliem Florida wu 
luperJUiai^ fbrmed hy coral aguncy ; and we oon hordlj doiUit thnt thk b 
equally true of the country much Slather to the northward, for sfieduMDi of 
prnctHoly tlie eamo coral have been collochjd as lur nurlh na St. Aogustliu, 
This opinion Ur. Le Conte Ibrtifled by various other fiwts oud srgtuiMBll. 
Thiis thr we have Prof Agaaslz'a views upon tbe mode of rormntion of Uij| 
region. Tliat theoonJ agonuy, however, wua not alone auffldent, Ibeq ""~ 
now proceeded to show : 

^&it .■ It IK a well known Ihct that tbe rcef-bulliUng corola of tl 
cannot grow ul a greater depth tboa sintj to seventy feet; 
grow above tbe siirtaco of the water at low tide — being tlius oonllaMl'il 
cally to limits of ten 01 twelve (Utbums. UnleH there bs a Bubgidenco d 
Bea-bottom, thereibre, we oau have no reef of greater extent Ihiui tbla ; In a 
of ooral islands, we may add ten or fifteen t^ for raatolials lliruwn Vfi^ 
the waves, whioli, where there la no aubsldonco, litnita tbo oxti 
dgbty feet. 

Setend : It is oertajn tlinC no subsidence of tbe eoa-bottom bi 
place, OB tbat would preclude all possibility of the ineroaBe of tito f 
bj coral agency. It foUowi then that the com! fbnnation of F 
nowbere beyond eighty feet In tliicknetiB. Kow if coral ageno78kaaM 
admltlod, It followa tbnt the ocean, for tiio enunnaus distance Oam fit 4 
tine to the present reel; wua nowbere above »xly or seveo^ fo 
and Florida was nri^nally represented by a tonguo-Ibraiedelioaltta 
miles in length I Suppose this to have been tbe case, wliy lUd not it 
grow ovBP tbe wljole extent, and form a ooral flelii, Instead of a] 
succession of reofh 7 Tbia proved conolusively t« Che speaker tiiat tt 
lions of cotal growth wore progreBsivoly nioro and n 
fitotfi in tlia onao prove tlmt tbe sea-bottom has boen gradually i; 
north tOVKds the south. 

Third: Tlie gradual rising of tbo HDo-liottom may be occasioiied oj 
ignoous agency or by sedlmontory deposit. Prof Tuomoy a . . 
Iisd found cvidonoea of the former, but Aga£sic baa satisGulorllf « 
those appearances on which the deoeption was baaed, and wo m^ « 
oonflrtonco say tbnt there ii no evidonco of any suoli igneoua a " 
bwonocivable Hint a sufficient ultrvaliou could huvL< token ptuuo lo havaal 
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the coral a foothold and not have raised the recently formed land. The rising 
by sedimentary deposit, on the other hand, can aiffect nothing but the sea-bot- 
tom, and to this cause the speaker referred that uprising which forms the 
necessary condition of the horizontal extension of the coral reefe. 

Now to proofs that such deposits have actually taken place: It is a law of 
currents that if their velocity is checked they deposit a portion of their sedi- 
ments upon the bottom ; if it is increased, they wear away their beds and 
banks. If the velocity of the stream bo greater on one side than on the other, 
they abrade one bank and deposit the abraded matter on the other. Such a 
current, in making a curve, necessarily has a greater velocity on the outside 
than on the inner; the outer bank will then be abraded, and a tongue of land 
be formed on the other side. If instead of the tongue of land you h^ve a body 
of still water around which the current sweeps, deposition of sediment will 
begin and go on until you have the tongue again ; and this is necessarily true 
xmder all circumstances. It is of no consequence whether the limits of the cur- 
rent be solid banks or banks of stiU water. A sediment bearing stream making 
a sweep or curve in still water must deposit its sediment principally upon the 
inner side of the curve, thus forming shoal water. The curve wiU extend, 
and the shoal in proportion. The Gulf Stream is such a current, making a 
strong sweep around the point of Florida. The result of this reasoning is, that 
the sweep of the curve of the Gulf Stream has been extending for ages, and the 
peninsula has kept pace with it by means of sedimentary deposit. Or suppose 
Florida was once represented by a shoal of the same form and extent, this 
shoal must become constantly shallower from the same cause. If, then, the 
Gulf Stream carries sediment, the above conclusions must follow. This stream 
is supposed to be a continuation of the great Equatorial current crossing the 
Atlantic, dividing at Cape St. Roquo, the northern branch uniting with the 
waters of the Amazon and Orinoco running along the coast of South America, 
through the Caribbean Sea into the Gulf of Mexico, emerging between Florida 
and Cuba, and running off to the north. This stream we know carries the 
sediment of the Amazon and Orinoco in a visible form for several hundred miles. 
ICuch of this is no doubt deposited along the South American coast, but 
according to Humboldt much is carried into the Gulf Into the Gulf is also 
poured the vast amount of sediment of the great Central North American 
Rivers, especially of the Mississippi, and those turbid waters form the Gulf 
Stream;- for LyeU has proved that all these currents and streams mingle their 
waters in this great basin. It was hero shown that all this sediment could 
not be deposited in the Gulf itselfj by calculations based upon the depth 
and velocity of the stream and the distance (500 miles) from the mouth 
of the Mississippi to the Tortugas. It was also shown that such a sinking of 
the sediment from the surface would take place that the Stream would have 
a dear and transparent stratum of water at the top of some 60 and 70 feet in 
depth, at the close of the seven days required for it to pass from the mouth of 
the Mississippi to the point of Florida. In this respect the Gulf Stream, flow- 
ing between the banks of .still water, differs from a river broken by a roug^ 
bottom and impinging upon irregular sides. The lower strata of the Stream 
may then be fiUed with sediment, though the upper be clear. One other fiM!t 
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Id rslalioD lo llie bubita of tbe conQ must be Doled in this wQnDDtiou — luuMly, 
Uutt U only eiiata in clear water. 

To Bum up tlie raregoing in a few woTds, iJie thoory under cunuderalioii 
Is tbij — wlilch was illustrated at len^b b; a diagram. WUcin tlm sljwun, ui 
fwooplog around the point of Florida, had parted with bo ciuoli oT its wdi* 
menl fia to bring tlie bottom within GO or TO feot of tlie eurlooe, it bewiM 
possible Tor the coral to osist, providing it could Qtid water oT ■ufflcieot 
purllj. Tbis would be tlie oase at anj point bo far Iroui tlie Hhore w ttt ba 
beyond the influence of the surf's disturbance of the mud deposited nloog tlM 
cowli aa tbe sboal tiaa risco into the dear surliioe stratum of the Blrniua. Aa 
the bottom formed bj deposit is necessarilf formed upon a slope, Uis eonJ 
would Und a lino parallel to tbo sliore, along which none of the conditlDns of, 
ita existence would be wanting. Tliia line would be that of a, reni, Uow tlw 
reef would bocomo aline of Iceya, aud thekeja in turn become tlie coast, and 
the shoal water within become the Everglades, lias alread; been shown. Did 
not the island of Cuba interpose, tliia oxtetision of Florida might go on indsfi- 
ultelf, but aa the paaange narrows, the force of the current ueowMtil/ 
incresjlea, and there is thcrefora no hopo that in thia manner Cuba will b* 
tuinexed. The laws regulating tho depoution of scdimoul also uObrd an 
explanation of the long parallel ridgea on the sea bottom of the coast of Soulll 
OaroUnii, in the bed of the Qulf Stream. Suppose tljat two or three cub- 
merged peaks in the line of the Bahama lalands stand within the Stretum 
Behind these peaks there muat be stiU waters, or at loa^t an odd}'. Hare 
matter will bo deposited by the waters passing over and bealdo Ibea, Mid 
the matter thrown down will in turn ofifer an obstiwle which will contjiuw (9 
eauae the cITcct Airtlier and lUrther away from the original point. ApUti, 
while the Qulf Stream is moving in a curve around the point of Floridi) 
nearly all its deposits will bo made on tho river aide of the curre, tlint ta Upon 
this point ; but alter passing into the open aoa, it takes a straight COUTM lafi 
begins to deposit upon both aldea alike. Hence, by this theory, tlie origla of 
the Bahama Banka. Anotlier very curioua result of all this reasoning remaliw 
to be mentioned. As the linula of a chaunol narrow, the current ueoceauilf 
tncroaaes its velocity. The heat of a warm correot la therefore retained lo • 
Bit greater distance Ihim the point of departure. It ia well known IhM tin 
Gulf Stream ufTecta lavorably the climate of the north-western poniou of 
Eorope. There is nothing then absurd in the idea that during lti« d«cre«M 
of the breadth of the Gulf Stream between Cuba and the mtun land oppoajtt, 
a decrease of hundreds of miles, the temp>eraturo of the water uiuried aonMi 
the ocoan to the coasts of Ireland, Scotland, and Korway, has been eonsIAOtfr 
rising, and that from this cause sn increasing amelioration of the cUmata of 
that part of the Eastern continent lias romiited. 

ON THE PKKMIAN AND TEIASSIC SYSTKMB OF SOKTU CAttOUirA. 

At the Albany meeting of tho A.moricao Association, on intorestioc aad 
valuable paper was presented by Dr. Emiaonn Stuta Geologist of No^ . 
Onroliiia, on the Permian and Triossio syatems as developed in tliot suW 
The Pemiiuti rucks In North Caroliua are sandstones, iliitus, and shalcu, wbidl 
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ooeapy a trough nearly in the central portion of the state, and extending from 
Oxford, near t^e northern boundary, to a point some six miles across the 
boundary of South Carolina. There is another small belt, similar in structure 
and conformation, in the north-western part of the state. Red, grey, and drab 
sandstones alternate with calcareous shales, bituminous slates, and coal seams. 
Beginning at the lowest in the series they occur in the following order: — 
The stratum on which they rest is a bed of conglomerate so hard that it is 
used for mill stones. The pebbles of which this is composed are mostly 
of quarts, derived from the Taconic series below. In the county of Chatham 
this bed of conglomerate attains a thickness of at least sixty feet Upon 
this immediately rests the first of the Permian rocks, a red sandstone occur- 
ring in belts from one to three feet thick, separated by marls. The aggregate 
thickness of this stratum reaches in some spots 1,800 feet. The next series 
oonsists of shales, calcareous and bituminous, interspersed with belts of 
softer materials. Among these shales are found beds of bituminous coals of 
a very fine quality. This coal has 4J- per cent, of volatile matter, makes 3 
per cent of ash, and forms excellent coke. The thickness of this series was 
^ven at 800 feet The third series consists of beds of hard and soft sand- 
atone — ^the latter properly called marls. His object was now to state facts 
which will show the position of these rocks. They rest upon sandstones 
which contain carboniferous fossils, and must, therefore, be more recent than 
these. Thwe is evidently a great hiatus between the rocks underlying and 
the series now in contemplation. Now, what are the ages of this series ? 
The Permian and Triassic. "What is the evidence of this ? Facts derived 
firom the peculiar characters of the fossils found in them. The most import- 
ant of these fossils are Saurians, and that type which is considered character- 
istic, namely, the Thecodont Saurians of Europe — those which are found in the 
Bristol conglomerate of England, belonging to the lower part of the Permian 
system. The teeth of these Saurians are in sockets, the vertebrae are peculiar 
in being concave at both ends, and constricted at the sides, which are cha- 
racteristic of the Bristol Saurians. The ribs are double headed ; and in the 
spedmens now exhibited of the vertebrae, the impression of this double head 
of the rib was distinctly visible. It is clear that these Saurians were highly 
organized, though this was matter not now to be considered. He called 
attention again to the fact that the teeth were in sockets, and of these teeth 
he had three or four species, aJl of which he considered as being the same 
with the Clepsyossurus Pennsylvanicus, first discovered and named by Isaac 
Lea^ Esq. These specimens were found, some imbedded in the coal and some 
in rock, so hard that acids were necessary to extract them. In one of the 
specimens two vertebrae are in their natural position. One tooth he con- 
sidered that of the Palaeosaurus ; another specimen he considered to be plates 
of the head of the Archsegosaurus, now found for the first time hi this 
country. The only specimens found hitherto are from the Saarbruck beds. 
This, though of the same genus, is probably of a different species. The other 
fossils are of a minute Cypris, which occurs in the slates of Saxony, similar 
in character and age. Drawings of a variety of plants found in these coal 
measores were shown. Leaving this series of shales, wo come to drab- 

14 
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Mlored sajidBKiDe, variable In thlcknesB, but attaining a nu ut iia iun ot one 
thuuKHiid two hundred feet. Above Mb is uioUier bdl at ooagUaaomte, 
marking tbe commeitixmcnt of anotbar em. Above lliig, ugain, ii anothbr 
plant bed, entirely nitliout BoimBl remajns, conslatlng mainlj of bnu and 
Cjuidee. One of tlicso is a tnie Cjou, and the &nt, be Uumghl^ wMch tiad 
been founjl in the Uoiteil States, tliough it existed hb u living apedes in 
Now Uollunil. He nieutioned aJso specimens of Voltzia and WuJol;k. Hwn 
oomtis another sandetonc, In color red, and containing Fosidnmo, and at dia 
top Home vei7 roraukublo bonoi, which he exhibited, but whidi ho wu 
iinublo to tmnK*. With tbcae bonea wero found eoprulites, nontniniog anln 
•if llnhca. Ttiis Mndatone ia eight hundred or oub thoUBand Tecl t.bidi, kol 
was refbrred bj him to tbe age of tbe Keupor of Emnpo. A bono waa also 
exhibited encoaed in roclc, Troro a, portion below the pUnnt bed. Be apoko 
of t)]e difficulty of making out all tlieaa strata, owing to thn gmat quoBtny 
of dobria I 1>ut he trusted that he had proved that the upper conglomemtB i> 
eepanite itom tlio lower, and should be recognized as diOeront, bulli tx paleoii- 
tulogioBl aaH litbologioBl reasons. Tlie new red sandstone of CoiiiieotioiA 
Kew Jersey, and Pennsylvania probably belongs to one of tlieae serlc^ and that 
tbe upper, for the lower sandntotio lie could prove disappears up«a advandng 
north, while the upper can be traced. Thus tlie Hiclunoud ooal Bold !• 
aaparated from tliat of Deep River in North Oarollna, which be coiiMdan as 
of t)ie Penniiui age, while that at Ttichmoad ho refers to the Trmsaic. 

Professor Agasaiz aaid that there was not in any of our geotogici^ atUactt 
n Bcrles of fossils so important aa that laid before then) b; Profbaiior EQinaK 
Hia couolusiona were formed from but a few moments! czamiimtlon, but «W^ 
tainly we had here foBsils all the way fhiro the Upper Jura to tbe Loww 
Triasslc. He did not see anything which he could refer to the Pamiiana 
There wore (bsails horo which be reci^;nii!Gd as occurring only in Portlud 
stone and on the Purbeck beds. He had (bund nlao a well nulbontioaUd 
LBhjrinthodon. 

ON THB ORIGIN AND ACCtTMOLATION OF PBOTO-CABBOIT^ 
IKON IN THE COAL MBABtJBBS QBNSBALLY. 

The following paper on tbo above subject, has been presented to It 
Soo. Nat. Hlatoiy, by Prof. W. B. Rogers:— 

This compound of iron, na we know, wbere mined in tbe coul citenpntM^ 
presents itself in courses of lenticular nodules and intcrmpled plates, uauiU; 
included in tlie carbonaceous shales and in the tlre^ihiyB which underit* tti* 
seams of coal, and in such cases it often forms a heavy ore, contiUulBg M 
little earthy or organic matter, mixod with prnto-carbanate. But it to aha 
ft^quentlj* mot with in a d^ffiMfd eondiUon, pervadhig thick strata of j)n}* 
and shaly sandstone, and causing tliese rocks to premut in tlielr diAlVBt 
layers, all tlio gradations of composition ttota u poor argillacooun uid taait 
ore, to beds of sandstone and shale, with little more than a trace of Uwll 
ginoun compotnd. 

On Gomparini; the dlffprcu' suMiviFions of a nystpin of conl n 
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iMj remark oettain general conditions connected with the abundance or with 
the oomparative absence of the proto-carbonate in the strata. 

One of these is Iseen in the fact that the lenticular ores and strata^ impreg- 
nated with proto-carbonate of iron, are in a great degree restricted to such 
divisions of the carboniferous rocks as include beds of coaJ, or are otherwise 
heavily charged with carbonaceous matter. This is well shown on compar- 
ing together the four subdivisions of the carboniferous rocks of the great 
Trana-Alleghany coal region, as classified under the head of the Serai coal 
eeriee of the Pennsylvania and Virginia Geology. In the first of these, 
designated as the Older coal measures, the proto-carbonate is found in large 
amount both in the shape of layers and lenticular ore, and dif^ed through 
the substance of the shaly strata. In the next division above, distinguished 
as the Older barren shales, and which, as the name implies, is comparatively 
devoid of carbonaceous matter, much less of the proto-carbonate is met with. 
In the third group, that of the Newer coal measures, the ore again abounds, 
and in the uppermost division, or Newer barren shales, it has a second time 
almost disappeared. 

The connection between the development of the proto-carbonate in the 
strata and the presence, either now or formerly, of a large amount of car- 
bonaceous or vegetable matter, becomes even more striking on a detailed 
examination of particular heads. Thus, in the coarse sandstones of the coal 
measures which are comparatively destitute of vegetable remains, we find 
little admixture of the proto-carbonate. On the other hand, the fine grained 
flaggy argillaceous sandstones, which are often crowded with the impressions 
and carbonized remains of plants, are at the same time more or less impreg- 
nated with this ferruginous compound. So, again, the soft argillaceous 
shales, in the midst of which the lenticular ore so frequently {»*esents itstli^ 
ahow, by their dark color and included impressions of plants, as well as by 
actual analysis, that they are richly imbued with vegetable matter. Nor do 
the nearly white fire-clays, which in many cases enclose thick courses of the 
lenticular ore, form any exception to this law. For, although in their 
present state they contain little or no carbonaceous matter, the marks of 
innumerable roots of Stigmaria and parts of other plants which everywhere 
penetrate the mass, show that at one time they must have been crowded 
inth vegetable remains. 

A further and yet more striking proof of the influence which the con- 
tiguoos vegetable matter has had in the formation of the proto-carbonate, is 
seen in the &ct that the most productive layers of the ore are commonly met 
with quite near to the beds of coal, and that frequently crowds of the 
nodules are found in the carbonaceous shales or partings which lie in the 
midst of the seam itself. 

While the strata, including the proto-carbonate, are thus distinguished by 
the admixture of more or less carbonaceous matter, they are cUso remarkable 
for addom exhibiting a distincUy red tint. Presenting, where not weathered, 
yarioos shades of greenish-grey and olive, and bluish-black, they only 
become brown or red where, by exposure to air, the proto-carbonate has 
been converted into the sesquioxide of iron. On the other hand, those 



31G 



ANNTAI. OF SCIKNTOIO Dla*!f>VKEV", 



1 




dlTliions of tha oowl mMAureB whioli bave boea but Bllglitl<r cboreKl vritli 
vcgolnlilo matter, as, for oxamplc. Ilia bni'ivn nhaloK ul' tlia Siirol UouJ Euok^ 
bslbro )tlliiile<l (0, oimtiuii iniioli rod material, both in dlatluct Htrnl* uid 
mottling the genorul moai, aivl iiru tbrougbuul more or leu im)irt>giuLtiEdwilIi 
the GeK|Uioxide. 

A llho gonorol law, ns to oiiliir, would ucDm to itpply to tho other gnat 
groupfl of aodlmentiiry rocks wliicb inuludo in partioulftr beds ucuuiuulBUuui 
ofTegBtubleBiOrolliurorgiuiiuexuvliiL Thus, in tlia Now and Old Bed Saatr 
ttone rormotions, whicli generallj Include bo larga a proporUoa of MidiiDMIt 
colored by tbe rod oxide of iron, organiu rom^E are of comparatively nn 
occurroncD, and wben preaont, are mot with almost oKcluaiTolf in tlio fpt/j 
and olive aud dark colored strata, wbiob ore interpolated io uerUiln (wrtB of 
the great luaaeeg of the red material. This relation is bcauUfall; aliewu in 
the middle Bocondaiy rocka of the Atlatitio elope, which extond ii 
longed belt Ihun the Caiineotioot Valley ioto tho Slate of ~ 
Ktrataofraj sandstoiie aad shale, which Ihrm the chief pan of tlieni 
table or aolinal ezuviio nro almost entirely absent. But tho r 
Oah and impresaloaa of oarbonlsed parts of plants occurring in 
doposila ore found embcdiled in layerg of greeoiiih and oUve sa 
dwk himmluous ahalea. So in Uie southern parts of tlio belts ii 
andN iitb Carolina, wliere these rouks tncIudS'SeauM of oual and exlcnaln 
beds of sandstone and shalo, oontalnlng tbo ronudtiit of ploolt, lliu u 
oolor la round to p.vu plaoo to the grty, olive, and iluk tints of tli« 
Ueiuurea, and Inyere of protosmrbouato of iro:i show thorasetvu ia tt 
nlty of tho coul Booma 

TokOD in luasa, the red and mottled strata of tho iinprodootiro o 
sures, or of tho other groiiiis of red rocks aboro oHudod to, would nojB 
be [bund to conloio, in an equal thloknosa, as large ou ainouul of u' 
ooul-heuring strata, whiuh include tholayori oToaibonato, tlie dllfervnviibaiac 
that in tlio rormor cose the motul reujoins for the must pitrt dlQUsod tl 
the ruoka us a BeBquloxldo, whlla in tho latter, liaviiij; iMsuinod tho 
of proto-osrbonatu, it haa to some oxtent been ojncetilrM«d io p 
loTars or strata. 

In attempthig to explain the origin of proto-oarbonato under tin « 
itbovD doBorlbed, It la important to keep in view the bet of tho d] 
this compound through many of the strata aa a general coasHtuaot, fl 
fVoiineDt proserration, even In labors of the ore, of tho laininatloa of 4 
tiguoua rock. The supposition of lis being a chemical deposit IV 
springB oharged with earbouio auld, and holding proto-oarbonalo ii 
Is evidently inconsistent with those conditions, and not leas so with the AM 
of tlie groat horizontal extensiun of Individual bods of ore and impn^ua^A 
shaJj rooks. 

In view of tliesa various oonsidorutions it may bo oauclutlBd— 

VinL Tliat throughout the coal niciiaurua and other groups of rooks abon 
raentioned, n« well as !n the portions oontalnlug cool and diirumid vi 
and onlninl matter, as in Uis barren ports, tho original sodimont was q 
loss cliargeil with acsquloxhlo of iron, and 
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Second. That this sesquioxide, m the presence of the changing vegetable 
matter with which certain of the strata abounded, was converted into proto- 
carbonate, which remained in part difiRised through these beds, or by process 
of filtration and segregation was accumulated in particular layers. 

It is well known that during the slow chemical changes by which vege- 
table matter, enclosed in moist earth, is converted into lignite or coal, both 
light carburetted hydrogen and carbonic acid are evolved, and that these 
gases are even eliminated from coal seams and their adjoining carbonaceous 
strata. The reducing agency of the carbon and hydrogen, as they separate 
in their nascent state from the organic matter, is capable, as we know, of 
converting certain sulphates into sulphurets, and even more readily of trans- 
forming the sesquioxide of iron into protoxide. The latter change would 
doubtless be favored by the afl&nity of the carbonic acid present in the mass 
for the protoxide, as formed, and in this way the sesquioxide would be entirely 
converted into proto-carbonate of iron. 

Conceiving a like process to have operated on a large scale in the coal- 
measures or other strata, containing, when deposited, a mixture of sesquioxide 
of iron and organic matter, we have a simple explanation of the general con- 
version of this oxide into carbonate, and of the loss of the reddish coloring in 
which these materials more or less participated. As these actions must be 
supposed to have commenced in each stratum as soon as the organic matter 
contained in it began to suffer chemical change, we may conclude that the 
formation of the proto-carbonate was already far advanced in the earlier strata 
when only beguming in those deposited at a later period. Each layer of 
vegetable matter, as it was transformed into coal, would not fail to impregnate 
the adjoining beds of shale and sandstone with the proto-carbonate, and thus 
the development of this compound was, as it were, coeval with that of the 
coaL 

The gathering of the diffused proto-carbonate into bands and courses of ore 
began, no doubt, as soon as the production of this compound had made some 
progress, but it probably continued until long after the completion of the 
chemical changes above described, and, indeed, it is possible that in some 
strata it is not yet entirely finished. In this process, which finds a simple 
explanation in the combined action of infiltration and the segregating force^ it 
can hardly be questioned that the carbonic acid, pervading the mass of sedi- 
ment, acted a very important part. The large amount of this gas evolved 
fSrom the beds of vegetable matter, undergoing change, would impart to the 
water of the adjoining strata the power of dissolving the diffused proto-carbo- 
nate, which, being then carried by infiltration through the more porous beds, 
would accumulate above and within the dose argillaceous or shaly layers, 
forming, in some cases, bands of rock ore, in others, courses of nodular and 
plate ores. Of these, the former would seem to have resulted from the accu- 
mulation by gravity of the dissolved carbonate in the substance of sandy 
shales, near the upper limit of the more impervious beds, while we may regard 
the latter as having been collected in all directions from the general charge of 
proto-carbonate accumulated in the argillaceous mass, its mobility in the 
dissolved condition greatly aiding the gathering process of the segregating force. 
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Dr. IlnfM remorked that lie liod long been aware llist tho coodJtujuB 
belonging to deports of proto-carboaalo of Iran in the coal menanres, aregiKJi 
ax to forbid ilio supposilion Uint the comiioaitd bod bean deposited iKaa 
wutora liolding tbe carbonato of iron in solutioii. Tbo view preseiiWd, wliicb 
refem Iha productioa of tho carbonate, Ihim Qie peraxida, hf tlie reducing 
aotion of orgtmlc matter trndergDing ohongCA In conluct with it, UarmonlMa 
with B, moBS of otiomioaJ facta and obaorviitiODB nlwady oocumuliiliid. Iha 
native bydntted peroxidea of iron caa bo thua reduced U> protoxide, and in 
litct converted into proto-carbonate of iron, in tlie Ubondorj, by tha aid of 
docooipoung vegetable mallpr. In obgorving this cliange it is nlwoys linmd 
that Uie reduoing action on the poroxide commeacea at the time that tho llM 
frtepa in tbe decay of t^a orgnnic matter are observed. CaJbonio ftcld gui, 
with oofburetted hydrogen giw. upvjenrs at a liter slago ; tlio protcpxido of 
iron Ibimed being insiiHioieut in quantity to combine with all tlie carbonic 
add which m iiroduced. It Is an exaentlal condition in this chniigo VM 
water, or moisture, is present ; as the organic diwompoaition — a kind of patro- 
fttctloD — would not otborwiso take pliioo. It ia proper in this eonn^xion tn 
Btnte Iha &ct that tbo fbrmpnona sprinf^ of tliis country mrely contain ct>r- 
bonnte of iron dissolved. Tlie iron xalt which la prcncnt, le a ermati, celgl- 
uating from the deeomposition of orgianic uuttter, in contact with ftiirugilUHM 
earth. The orcnate of iron, exists only ae a proto-aail; it la soliibI(> iu water, 
and when brought into oontHct wiOi nir, hydmto of peroxide of iron Uia, 
lUQally conCatning some humoa, or coaly matter, resulting from tlie dMOoipo- 
aition of tho crcuio acid. It Is not probable that the crenato can pruduw Iha 
carbonate of iron, if oxygen ia proaent ; hut, when protected rroin oxidilioiii 
aod espechdly iu presence oTancxceaaof carbonio add, tlie crenntom '~^ 
B. protu-oorbouate of iron, aa tho crenato oJ' lime, even in the ati 
carbonate of lime. 

In refbrHnu the production of carbonute of iron dpporftB ii 
solvent tuHion ofcorbDnio odd dlasolved In mlnend waters, any dieotjril 
point out the source TKta wlience the proluxldo of iron is token, t 
dissolved carbonate, as protoxide of iron doea not natarally cxiat. < 
previous roductlou of otlier oxides of iron, by organic mBtter, ia neeeeon^ tit 
onaiire tJiia solution, it will probnbly be found tliat orenle ndd, toa 
carbonic acid, is the aolvont 

Tho explanation, as g^veu by Prof. Itoj^ors, becomes, therefore, Midi 
simpler view, and atrietly accordant willi known totfl, but it M 
neceBBUiy na a bosia for tho theory generally received 

There ia a point of gatdogical interest in connection with the n 
whicii tbe proto-oorbonate of Iron is included in the cool aerle^ md « 
contact with beds of cool. Tliis compound, as before aUttod, la k tf 
compound, and its vuriodM generally lose tlioh- carbonic add, and t! 
perDxido by a moderate elevation oT tempernture ; its presence, tberefoW ^ 
contact with altemnthig beds of cool, may b« conaiderod oa indicatUig tt 
sach buds Imvo not boon subjoctod to heut uliovo tlie t<>mperatur 
Afi OBibonntit ia decomposed. 
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NEW SALINE DEPOSIT FROM SOUTH AMERICA. 

At a recent meeting of the Boston Society of Natural History, Mr. N.H. 
Bishop presented some samples of a peculiar crystalline salt which he had 
brought from South America, with the following account of the same : — 
It is found mixed with the soil in greater or less abundance, from San Luis 
de la Punta (a town on the western side of the pampas of the Argentine 
Republic, where the grass plains properly end and the travesia or desert com- 
mences) to the foot of the Andes. 

San Luis lies in lat. 33 deg. 16 min. S., long. 66 deg. 27 min. W., and is 
tiie capital of the province of the same name. From this town, westward, 
the soil is almost worthless, until the river Mendoza is reached, where irriga- 
tion commences. 

The soil is very light and dry, not compact in the least. This is probably 
caused by tlie dryness of the atmosphere and absence of water ; for when 
Mr. Bi^op crossed that part of the country, they were obliged to purchase 
water that had been caught in holes for the use of cattle. Stones are rarely 
met with ; where they do exist, at the base of the Andes, he did not observe 
the existence of this salt. There are several spots on the travesia, between 
San Lma and Mendoza, furnishing a poor quality of grass, which is fed upon 
by the cattle which are driven across the continent to the coast. With the 
exception of these spots, the country between the above named towns, and 
extending many leagues to the north and south, is a dreary desert, covered 
with a low growth of thorn bushes and a few species of gnarled trees, some 
of which bear pods. 

This substance penetrates the earth from a few inches to a couple of feet. 
It is particularly abundant at certain places east of the town of San Juan, 
where the ground is covered with a thin incrustation. It is here exceedingly 
painful to the eyes from the reflection of the sun's rays, and the inhabitants 
are constantly affected with inflammation of the eyes. 

The method of treating the soil by the natives is very simple. The water 
is coiJducted from the rivers Mendoza and San Juan (which take their rise in 
the Cordillera) through a sequia or canal, around squares of level land, at 
iiregular intervals of time, and, to use their own expression, they wash off 
ihe aalitre. Then a plough, constructed of two pieces of wood, is brought 
into service, and turns up from six to eight inches of the soil, which goes 
through the same washing process as the first. After two or three repetitions 
of this operation, a shallow soil is obtained, partially free from sdlitre, in 
which wheat, clover, pumpkins, melons, etc., are raised. The remaining 
aalitre^ according to the belief of the natives, is exhausted by successive crops, 
and after several years of tillage, the soil is suitable for the vine. Oranges, 
peaches, quinces, olives, figs, etc., flourish. Within a few years large tracts 
of land have been made exceedingly fertile by the process above described, 
and could the New England plough be introduced there, the process would 
be &r more valuable. 

Dr. A, A. Hayes communicated the following as the results of his analyses 
of the saline mineral presented by Mr. Bishop. 
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ANNUAL OF BCIENTIFIC lllSOOVEKY. 
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B a, wblte crjBtallme Holtd, fbrmed hy the uninn oT two 
layerg of suit, as often results trom the cvnparatian of b anlliie nolutlnn, when 
tliD pBllicle fonned on tlio Bwfmie Tulls lo the bottom. Along llie line of 
' juQcllon crystal fucets ftrc acen, but tlis forma are Indiatlnct. These oTstak 
rGodil; scratch culo Bpar oad diasolve wiUiout roaidue in w 
Bolution, which, by evaporation at 160 deg. F,, leavoe the Mdt, with w 
tha criginsl pbysicst diamoLers. In this ditnate, tbo spcdmeo ^ 
molatiire, and tlierclbro haa not a lUod nmount of water oonstituoi 

It consiets of water, sulphuric sold, soda, luaguesia, ohlorine; d 
it, are traces of urenate of iron and lime, with sanil and grnint of etrtiiS 

Three f^agmonts from dlfTerent niaBBos were takaa, and tbe toUtm 
etbicea found : 

Wstur 164! 

suipiuuinrsodii ta-ta 

M.en«Bl«.... , ,,M-» 

CWoriflo Bodimn I* 

OresUoaLliiKiuidlraavlthBlUdeAsId SIT 



Tlie varying oinouolfl of water given are illuBtrutive oftl)0«biOrptl»(i 
of the bhIIh, in the atmosphere of tbis place. Dried at BO" F., tin w 
water was 1030 in 100 pErta, wliich excooiia by 4 pnrls tlie ptoi 
raiy to form proto-hydrates of tlie two salts preeout 

AnulysLS does not show the two sulpimtcs to lie in dellnite p 
the juasses, but the crystals may bo a doublo ealt, composed oi 
of sulphate of eoda and one equivalent of sulpliste of magnesia ; i 
on equivalent of water. In the mnsiGa, the cloeogt approxlaitttlon 'aH 
of aulplmto of mugnesiu found, instead of 46 parts, required.^ 

The couimuniealion of Ur. Slahop embraces interesting facia. Tkew d 
deoerta cover extended areas in different parts of Soutb America, tuid M 
be hu been able to iearo, the saline matter differs in Idnd M tho dlRbrant 
points. Ttiutundonc^ofsaline matter contained in any soil is to rUolbrough 
the aid of motsturo U> tlio surfiute, when, the water escnping, tbti xnlt u> drpo- 
ilted. This oSbct^ uontraiy te the gmvitating Influence, is tho luosit comaoii 
canae of deserts, and may be exerted everywhere, when the cvaponttoa of 
water from a given Hurfhce becomes much greater in amount than that sul&W 
received hi the form of rain and dew. Tba ouItivatioQ of aaJine deaerti ij 
wavhing down the aiUine matter, exhibits tbe oppoelte action of water U 
restering fertility, and it is by uo moans essential thcit the water ihould Qon> 
tain oiganic matter to ensure the fWl effect, as the soil of deserte gi 
cnntsjus sU the organic matter of maoy years' accumulation. 




Tlie specimens from the bottom of tlie Attontle obtained by the tT. Sl 
Arello, in iior recent doep-soa Bounding espedilion. botwoei 
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t^cwfoundlaiid and Ireland^ having been submitted to microscopical examin- 
ation by Pro£ Bailey of "West Point, show evidence of the existence of a 
Yolcanic deposit on certain portions of the ocean-bed. In reference to these 
Prof Bailey says: — 

The occurrence of what appear to be volcanic products in the bed of the 
ocean for a distance of about twenty-two degrees of longitude, or about a 
thousand miles, is an extraordinary fact, and one which deserves careful 
acrutiny. That any one familiar with the microscopic appearance of volcanic 
ashes, Ac., would pronounce these matters to be of volcanic origin I have no 
doubt. These volcanic products consist of pumice, obsidian, crystals of 
hornblende — single and in groups — and other igneous products penetrated 
by crystals. As, however, the ingenious suggestion was made to me that 
these igneous products might be derived from .the fires of the ocean 
steamers, along or near whose pathway these soundings were made, it 
became important' that these furnace products should also be studied. An 
examination was accordingly made of specimens of such matters as are 
tiirown overboard from the ash pits of the steamers Asia and Baltia Careful 
examination of the specimens showed that they contained a group of products 
which could not possibly be confounded with the supposed volcanic matters. 
In feet, there was no relation between the two classes of bodies, except that 
both were evidently the results of intense heat upon different mineral matters. 
Among the furnace products of the steamer Baltic, were numerous single and 
aggregated glass spheres of minute, or even microscopic size, which, if they 
should ever be found in the ocean soundings, would be very puzzling with- 
out Ihis due to their origin. The question of the original soiu'ce of these 
Tolcanic products is one of great interest. How far these plutonic taUies 
may have travelled, and in what direction — whether from the Azores, the 
Ifediterranean, or from Iceland — ^involves a study of currents and an examin- 
ation of soundings which have yet to be made. 

In regard to this discovery, Lieutenant Maury, in his report to the Secretary 
of the Navy, thus comments : — The Gulf Stream seems to have strewed the 
bed of the ocean for more than a thousand miles across with these " plutonic 
tallies," as Professor Bailey styles them. They enable us to mark better than 
any means heretofore afiforded have done the extreme limits of the annual 
vibrations made by the channel in which the waters of the Gulf Stream flow. 
The fkct that nothing of the kind has been detected in the specimens brought 
up by the Coast Survey from the bottom of the Gulf Stream further to the 
sooth, aeenis to indicate that these cinders could not have come from the volca- 
noes of Central America^ which have been known to cast their ashes as far as 
Cub& The drift of the ocean would not have brought them from Iceland or 
any of the British Islands, and lodged them where Brooke's lead found them. 
It appears to be most probable that they came from the extinct volcanoes of 
the Western Islands. The size of the vitreous particles appears to warrant 
the conclusion, that they are too heavy to be carried far by the winds, or to 
be borne long by the water. 

It is barely possible they may have come from .^tna and Vesuvius, and 
been brought out by the under currents from the Mediterranean. Specimens 

14* 



f Ihe StrniiB of GibmlUr would i 



DEEP BEA BlltlNDHSTili IN TItE AKOTIC ( 

From a recent report of Lieutonant Mmiry to the Secretery of fl 
we dwivo tiiB following oxlroot relaBve to somo obsBrvationa made h 
by Com. Rodgera, in tlie U. S. aliip VlnMnneg, en tlie tempen 
speciSo gnivity of tlie water at the surfiuie, midway, aiid at the bottoot'^f 
the Arotio ooean. ThsBs obsErvatioiia are highly tnterostlng. He pnaaed ^ip 
through Behting'i Stmlta into that sen diirizi); the summer of 19R0, MS. 
though ho remained in it but ii few daj^ he uvafledhimnelfof the oppdrtuni^f 
to try the temperature and Bpeoillo gravity of the water at viirious deptha 
and places; and hia obBervatlons show uniformly this amingemeut oritntt 
flcation in the fluid maea of timt ocean — warm and light water on top, cdd 
water in the middlB, and warm and liaaTj water at the botWm. Thwe 
ObBBTvsIions, if extended, would gn fiir towards the flnoJ settlement nf tlie 
question of an open aea in the Arctic ooeon. It is likely that thhi wnrm 
water wont in aa an under current ; that thongh warmer it was Salter, and 
fbr that reiwon it wob heavier. It was made wiltor, wa conj'ectore, by evtipa- 
tstloii ; and while it was subjected to tide prooesB it was in some latitude 
where it received heot while it was giflng off ftwh water vapor. TliEs sob- 
stratum of heavy water was^ therelbre, probably within the tropics ani ftt Hw 
Bulfeco when it roceivod ita warmth. Water, we know, is tronsported to 
great distances by the under currents of the sea without changing its UiDpe- 
raturo but a few degi'ees by the wny. Beneath the Gulf Stream, near the 
tropic of Cancer, and In the month of August, with the sorface of tha « 
above ao degrees, the deep sea tliarmomcter of the Coast Survey n 
current of cold water only 3 degrecH above the (yeening point, 
current or the water that it bore must certainly have come &M0 tl 
regions. 

We know of numoroua currants flowing out of the Polar busio n 
charging immense volumes of water into the Atlantic ; we know of but on* 
surfkoe current, and that a feeble ace, around the North Cape, thai goe« into 
thia basin. All these out-comingcurronta are salt watercurrenls; ihardhra 
we cannot look for their genesis to the rlvera of hyperborean Ameri«. 
Rurope, nod Asin, and the precipitation of the Polar basin — lor all llio waMr 
IVoni those sourcea is (Wall water. Tlio salt that these upper currents bring 
out ia sea aolt; hence we ahould bo forced to conoJude, were then- no other 
ovldence to warrant the tonclualon, that there nluaC be one or iiiunt Qmlff 
eurronts of salt and heavy wnlcr flowing into the Arctic basin. A nonai4»- 
able body of water at the teniperiiture of 40 degrees riling to the mirfJMO 
there— as oome to the aurl^ee if must, in order to supply the outgcinB upper 
currents — would tend mightily to mitigate the severe cold of (Imso liyper- 
boraan regions. 

This disoovery of Rodgers Ibmislica the only link that aeems to liavo h— i 
wootingin the chain of reasoning la complete from known facts thu thea 
nn open wBler in Ihe Arctic ocean; and thin discovery, laken in 



do Bn4^^^^^ 
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with what northern voyagers tell us concerning the migration of animals in 
those regions ; with what Dr. Elane saw and De Haven says ; with the fact 
that harpoons &stened in whales on the shores of Greenland have been taken 
out of whales along the shores of Kamtschatka and Japan — ^these facts, taken 
in connection with the discovery which my own researches have fully deve- 
loped, that the right whale of Greenland and the right whale of the North 
Pacific are the same fish, and that to it the torrid zone is as a sea of flame 
which it cannot pass; I say these facts, linked together, and taken in connec- 
tion with other &cts and circumstances, seem to form a chain of faultless cir- 
cumstantial evidence, showing the existence of an open water in the Polar basin. 

Deep sea soundings, with specimens of the bottom, have also been returned 
to this office fix)m that expedition. They were takdn in the North Pacific 
with Brooke's apparatus, and have been studied through the microscope of 
Professor Bailey at "West Point. 

They all tell the same story. They teach us that the quiet of the grave 
reigns everywhere in the profound depths of the ocean ; tliat the repose there 
is beyond the reach of wind ; it is so perfect that none of the powers of earth 
save only the earthquake and volcano can disturb it. 

The specimens of deep sea soundings, for which we are indebted to the 
ingenuity of Lieut. Brooke, are as pure and as free fi:om the sand of the sea 
as the snow flake that falls when it is calm upon the sea is from the dust of 
the earth. Indeed, these soundings suggest the idea that the sea, like the 
snow doud with its flakes in a calm, is always letting fall upon its bed 
showers of these microscopic shells; and we may readily imagine that the 
" sunless wrecks " which strew its bottom are, in the process of ages, hid 
under this fleecy covering, presenting the rounded appearance which is seen 
over the body of the traveller who has perished in the snow storm. The 
ocean, especially within and near the tropics, swarms with life. The remains 
of its myriads of moving things are conveyed by currents, and scattered and 
lodged in the course of time all over its bottom. This process, continued for 
ages, has covered the depths of the ocean as with a mantle, consistmg of 
organisms as delicate as the macled frost, and as light as the undrifted snow- 
flake on the mountain. 

Wherever this beautiful sounding rod has reached the bottom of the deep 
sea, whether in the Atlantic or Pacific, the bed of the ocean has been found 
of a downlike softness. The lead appears to sink many feet deep into the 
oozy matter there which has been strained and filtered through the sea 
water. This matter consists of the skeletons and casts of insects of the sea of 
microscopic minuteness. 

CURIOUS FACT IN BELATION TO COAL. 

Mr. J. P. Leslie, in a communication to the American Association, stated, 
that it is a generally received opinion among the coal districts of Pennsyl- 
vania, that sulphuret of iron abounds in the synclinal strata of the coal series. 
iCiners and engine drivers insist upon its truth, that where the bed is inclined 
irteeply the coal is purer, and where it lies flat the coal is soft and ccMn- 
panitiyely rich in sulphur. 
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OK SEltPENTlNK llOi.^K 
SPECIES. 

Seme papers on tliLs subject, read before tlie Nnt. TTist. Sac. of Bostonfv 
Dr. A. A. Hayes, have thrown liuht on the chomiwJ compoBitioo of the roota 
beretofore oiillod serfwntino: — 

Tlio rcseoreli commenoed on ilio ornamcntBl mincm], which introdnoBi 
into the ana undar tlio nmne of " Vord Antique Marble," vms round to be a 
oompoBito rock, contMuing on osaomblagQ of mioGralH, known as late, compM* 
ubesUn, and actinolite, with oocnaloaiillf flvgniDnta of «lliciouH elato and 
oour itrglllits, cemmlnd b/ anhydrrma carbonale (^ mngjiaia, Tliis oggrcgitit 
reoelTM a flue polish, and reetBts exposure to atmospheric agents oa well m 
the sycnitea, and la a remarkubly beautiful und vnJualile minontl, lugelf 
developed at Koxhury and CavendiHli, in Vorinonl, the best quarrloa btiog 
at Rolhurr. 

IHsdlug the anliydrous carbonate of magoe^a acting at a ocmnnti W 
poaseea an unlocked for roBtstauce to the action of acid«, and the mck Ia Ion 
ita comblnoii water on uxpoaure to hout very Hlowly, it was at once i^iparent 
that the analyses of serpeutine rocks aa publialied, might bo in 
WBl«c determination. The exporimoiitii oarel\iUy conducted oi 
Berpsntloe from the larger known locahtiea, couHrmed the ooucltuiana In 
regard to their composite character generaliy. The specimeas yieldnl cob 
botUo ftcid and magnesia as anhydrous constitueuts, wliilu attno the b " 
the mineral was made up of Itdc, and compact agbesbM in 
divided Htalfl. The coloi^g matter was proved to be a lilioato of p 
oxide of iron, belonging to the green minerolH aggregated, whi^ theM 
often showed the preeenoa of oickeL In all unsee the wat«r, irbid 
variable in amount, belonged to the basis minarais, or those which ttwl| 
drous ootbonate of magnesia bad cemented. The modam and 
aerpontitiea which have been celebrated, did not ybld iiy the oxtut 
tuetliod of anaiyals any constituent which could be properly called m h] 
silicate of magnoaia. They all presented carbonic add, m 
whilu Huely divided msgneaia minemls, more or less liydrous, nulcfr H 
baala. It is well known, fhjm the roBearcheH of Prof. Rogem and oUh 
the mngnesian minerals of the harder kinds, such as asbestos yinld to SSi^ 
bonio acid, disBolvod in water, a portion of magnesia. The exporinienis nf 
Sr. Hayes harmoDiae with the conclusion, that tlie cementitig material of 
the serpentine rocks may be thus derived, and the reseoroh luis un unportut 
bearing in a geological view, as it proves thnl ths aorpouttne rocks, so br m 
they have boon observed, are of aqueous or hot water orighi, a iioat above 
that of G(U° F. being inconsistent with their cooiposition ohemlcally. 
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IN SAJ.IFIUtODI 



At the Gorman AHaociatlon for tlia Promotion of Scicnccy W 
fituttgard, piesenl^d some doti^ls <^r the fueta asoerti^ijed i 
explorations in tho Saliferoua deposile, ou cllluvia of gus mid 
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gas onrrentSy and on the formation of Rock-salt nests. This distinguished 
geologisfe oondudos, from observation, that the carbonic acid gas is formed 
without elevation of temperature in the dolomitic strata of the saliferous 
deposits, including gypsum and rock-salt, and that silica combined with 
alkalies must be operative in separating a carbonic acid from its combina- 
tion with lime and magnesia. M. Schubler ordered experiments to be made 
finr the confirmation of this theory. Phials filled with a pulverized mixture 
of gypsum, dolomite, quartz, and rock-salt, and placed with the orifice 
downwards in glasses filled with mercury, to exclude the ingress of the 
surrounding air, were sunk in bored holes to the depth of 500 to 600 feet ; 
care had been taken to expel every vestige of atmospheric air by exposing 
the phials so prepared to a temperature of 100°. Eight days after the com- 
Qiencement of the experiment the phials were again taken out, and the pul- 
yerised mixture in them was analysed. It contained bicarbonate of lime, 
and a substance similar to dolomite in hardness and its resistance to the 
action of acids. The vacated portion of the phials was filled with gaseous 
oarbonic add. 

ARTESIAN WELLS OX THE PLAINS. 

With a view of facilitating the overland intercourse with California, the 
War Department some two years since despatched Captain Pope, of the 
Engineers, with a party, to endeavor to procure water by means of Arteoan 
wells on the great plain of Llano Estacado, on the thirty-second parallel of 
laj^itude, between New Mexico and the Mesilla Valley. 

Captain Pope went out to the scene of his labors in the spring of 1855, from 
Indianola, by the way of San Antonio, and formed his camp on the banks of 
the Pecos river, where it is intersected by the thirty-second parallel of latitude. 
From this point he proceeded with his working parties due east a distance of 
fifteen miles, and there sunk the first well From the Pecos river the country 
seems to the eye to be a perfect level, but instrumental observation shows 
that there is a rise of about six hundred feet in a distance of thirty-five miles ; 
and from that point, which may bo tenned the summit of the plain, it con- 
tinues with a gradual descent eastwardly, to the hills from which run the 
head waters of several of the forks of the Colorado river. 

In sinking the wells Captain Pope found no difficulties in the geological 
formation. This is entirely composed of alternate strata of indurated day 
and cretaceous marls, of every variety of color, easily bored through, but 
sufficiently hard to prevent the walls of the boring from falling and incom- 
moding the labor. 

The first stream of water was struck at a distance of three hundred and 
sixty feet, and it rose to a height of seventy feet in the tubing. Continuing 
the labor through the same formation, the second stream of water was struck 
at the depth of six hundred and forty-one feet, which rose four hundred feet 
in the well, or about fifty feet higher than the first streanL These labors 
demonstrated the existence of water streams beneath the surface, but as winter 
was approaching, and the material which he had brought having been exhausted, 
Captain Pope went into winter quarters on the banks of the Rio Grande. 



S2fl ASNOAL OF fiOlENTlFIO UIS(J<JVEET. 

Hut'iiig received Heeh euppljea \n the spring of last Tear, heretumsdtt 
Llrmn, and In AptH lasl reBUmed liia labors there. IU8rormoriitt4uncdq 
baving demonstrated tho exiHteoco of abundant wiitcr benetith the n 
be wont five milea eantward trom tlie first well, and there s&nk tba m 
la tho prosecution ot tliis work ho atruck ths same stremiis itiat bs lu 
iti flinkbjg the flret well, and on reaching a depth of eight hundred w 
feet, ho pncountorud another whleb rose seven bimdrcd and flily frM k 
tubing. At this point tho material wns again esIiauElDd. and the ■ 
ajiyrojiriation made bj Congrcsa for the oxparimeiit had been e 
CAptain Pope wbb therefore obliged to snapeitd his Inbora, and awnit 6t 
orders Horn tlio government 

The reeults of thU work have been eminontl; aucceasllil, for the?' dl 
Htrate the {easibUity of the plan of procuring water on this great ^ 
tbe BLukiog of Arteuan wells, and it In much to be lioped that 
make anoUier appropriation to continue and perfect tho work. Hiroi 
absence o! water the Llano Estacndo forma a oomplote bnniw to l| 
between tlie woHtoni towns of Louisiana and Arkansas to New Hex' 
the Mesilla valle/, along tlie thio of the tliirtj-tUrd parallel, b7 a rout* d 
is aome Imndroda of inilw sliorter tlian any other. It ia covered tl 
with grama grass, which is one of tlie most nutritious of tlie g 
oattle, and whicb baa the greater advautngo that it ia not killed bj the oi 
winter, Affording abundaui^o of puature all llie year round. 

tiENESALTTtfla 



At the AlbuQ}' meeting of tho American Associuliou, Yir. Newberi^ ft 
general view of the geology of Oregcti and that part of California lyiogfl 
ofSan Francisco, and of the ago and structure ofthe three ranges of n 
which, he said, gave cliaractw to the topography of tho Far West, « 
Talleys whicb lie between thorn. Those " valleys," ho sdcl, wore q 
phliM or plateaus tbao valleya. The Siwramento Valley wa 
between the Coast Range und Sierra Nevada — Ibr Uie most part deal 
trees — tlirough which the river ran with tortuous course, like i 
meadow. In tho lower part of the Saoratneoto Valley, there w 
older than tertiary | but at the head of the valley he had fiw 
bonilbroua limcatoiio— clearly marked by its cbaractcrlstio baialta, on t 
were lying tba erotaceoua and tertiary strata, precisuly as on tht V 
MiSBOUrl. 

Creasing the volcanic spur of the Blorrti Nevada connerting Mount 8 
with that great chuln of mountains, he hK4 desoendeil into lb* Kit 
Sa^n, which he said Ibnued an appendage to the great basin of tbcfl 
liftke and was a pMn somewhat cut by subordinate ranges of mount«Ini,M 
at a oonsidernble elevation and containing a largo number of Itkae, ttt n 
the Klamath were the most important. This basin was driunod tbra 
ouftona of Pit river, the largest tributary of the aaeninicnlu. whioU, Hi 
Klnranth r!™r, hud tbrixi its way through tlie mowitBin raagea w' 
iK'twecn ilio hnahi sad tho sea; Pit river Howing tbrougii n 
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Oifion nearly an hundred miles in length. The Klamath baam was once to 
a mudi greater extent covered by water than now ; and before it was so 
peifectly drained as now, its waters deposited a variety of strata, some of 
which were as white and fine as chalk, though having a very different com- 
position. 

He said further, that the basin or plateau of the Des Chutes was not sepa- 
rated by any barrier from that of the Klamath lakes, and exhibited all its 
peculiar features still more strongly marked. The Des Chutes basin was a 
plateau lying between the Cascades and the Blue Mountains, and, with the 
Klamath basin, belonged, from its topography, geology, fauna, flora, and 
dimate, to the great central basin. Like the EUamath basin it was once 
covered with .water — ^was a lake drained by the Columbia, as now, but not so 
perfectly drained. The Columbia had been gradually deepening its bed. The 
Des Chutes lake, as it then was, had deposited sediments to the depth of 
2^000 feet or more, for the streams which now traverse it have cut caiions in 
this plateau to that depth. These sediments were covered by a floor of trap 
which had been poured evenly over the whole surface — which had not been 
sabsequently disturbed, and when broken open, exhibited a columnar struc- 
ture — ^the columns being quite perpendicular and sometimes one himdred feet 
in height. Below the trap was a series of strata exhibiting all possible varie- 
ties of volcanic tufa, some very fine and chalky, others coarser; and tlie 
different layers, which were from two to ten feet in thickness, and perfectly 
parallel, were colored with all the hues of the rainbow — red, green, yellow, 
blue, orange, pink, white, &c., and as highly colored as a geological chart for 
a lecture room. It had often happened to him, travelling over this plateau, to 
come suddenly and without any warning to the brink of one of these canons 
two thousand feet deep, at the bottom of which a stream was fiowing. 

The Cascade Mountains, he said, were not a simple chain, but a broad belt 
of mountain peaks, sometimes fifty miles or more in width, many of the sum- 
mits being covered with perpetual snow, the passes being generally about 
7,000 feet in height. He had found extensive proofs of the existence, at a 
former period, of glaciers capping the Cascade range, and extending far below 
the present limit of perpetual snow. The Cascade range was eminently 
Tolcanic, abounding in craters, lava fields, and congealed lava streams, all as 
fresh and ragged as though just poured out from some volcano ; indeed, 
Mount Hood and Mount St. Helens maystiU be considered as active vol- 
canoes, giving off" gases aAd steam continually, and within a few years have 
emitted showers of ashes. 

Professor N.'s theory of the excavation and filling of the valleys of California 
and Oregon was, that at one time, probably at a period corresponding with 
that of the drift in the Eastern States, all that portion of the continent was 
raised to such an altitude as to produce a degree of cold which covered the 
mountains and filled the valleys with ice. By this ice the surfaces of rock 
were worn down, and the marks of glacial action which now abound pro- 
duced. The valleys were excavated in part by this process. As the continent 
was depressed the valleys were occupied by water, in which the ashes from 
ranges of active volcanoes were disdiarged, and arranged in strata of sediment 
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A!> tho dralimge tit these busins progresaed by the outOng down dT tlie (^ 
[hoy wore gnwlually onoverWd to tlio dry plaina which thoy now tn. ^ 
Amoug Mlier points of intercHt in ttio gwlogy of tha West wbidiM 
toiiolicd upon, WOB tlie geotogioal age of tba ooal depouta of Oreg^ 
WaelilngCon terrilarios, all nf which ProC N. imid wore tortiury, audfl 
uiaociiitod by unmiBtakiibli; tertinry Ibfisil [ihuiU. 



THE GOLIl AND 8ILVKB WKALTl: 



OF THE WORLD. 

It work by Nare^ Tui 



Tlie [bllowlDg paper is tmnalatcd from a re 
OtreBChkotf, Russian Oounoillor of State: — 

Tlie amount of gold and Bilver Dunually token IVom the miDDS of B 
including Russia, is Se.BDS kilogmmuiea of gtiM (3 T-10 ponnda to tha W^ 
gnunmc), and 161,444 kilogrammes of silver, valued together at $30,000,0(10. 

Id Amerioii, including California, tbu annua] product ia 109,884 kilogrsiiv- 
mes of gold, and 7SS,180 kilcgrammca of silver, wortli in nil S]40,0O0,OMIi 

In Asia, tbe annual product is 2,700 kilogrammes of gold, and 110,0( 
silver, wnountlng In value to $83,000,000, 

In Africa no silver mlnoa are wrought, and only 4,SU0 kilogranuDM al 
are produced, valued at $2,BO0,00O. 

Australia, too, }-iolds no silver, but the annual product of gold u 
390,360 kilogrammes, valued at $300,000,000. 

Sum total in all parts of tho world, 510,100 kilogrammes of | 
1,036,63'! kilogremmM of silver, valued togetbsr st 1,988,000,000 A; 
over ¥887,000,000. Tim whole sum eitroctod from the earliest tii 
to tlie present amounts to 16,314,603 kilognunmes of gold, and 91 
of ^ver, worth together aoinething more than $90,036,000,000. 

Of this sum, there had been extracted at the birth of Jesus Christ, 9, 
kikigrammes of gold, und 6S,630,133 kilogrammes of silver, i 
$4,S28,0On,D0O. 

Tho Incroiiae in the jirodiiction of gold sad silver is enomions, «ii< 
at present rutea gaiu more in this respect in fifty yenrs, tlian oi 
In fifty OBUtnrles. 

The (bllowirig table sliowa tho nmount of gold nnd silver that h 
extracted during various periads, from tbe birtli of Christ down ti 
18BS:— 



ilBsa 



6,i98,ni ^s.Ma,i<n ss,'».D(»,OAa 

a,S5a,4S7 18T,D90,BS1) «n,tlI8.IX)l>,000 

a:o,iwi 0,381, lit 3.i8«,o<»,i»a 

8aa,Gi4 ie,;iE,t2S <i,Ma,HHi,OM) 

sae.ess 8,iiis,«ii i,so8.oon,<ino 

1,010,654 i.iM,!m s3ra,om.<wa 



Tlio ^Id product has steadily iucroused to swull ilie ftninunt. Tb* n 
gun increased, from tho SrsI period (from tbe birth of Christ utitil I4SS 
the second period (1402 to 1810), IVoiu 4,106 to 13,4TT kilogrunmea. . 
next |«riod of flllccn years (1810 to 182G), it'iuivoased uearly 00 pwr d 
v[x. 18,oia fcilogrimimcs. In the foiirtli period, itie ftniranl pun n 
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and in the fifth, 113,178 kilogrammes. For several subsequent years the 
annual product was 403,912 kilogrammes. 

It will be seen how much the sUver gain has increased from the first to the 
second period. It fell short in the third period 416,827 kilogrammes, and 
increased again in the fourth, 726,779, and in the fifth, 1,004,470 kilogrammes. 
The increase in the yield of silver during the sixth period was only 9,120 kilo- 
granmies. 

The annual value of the gold and silver extracted during the first period 
was barely 16,000,000 francs. It increased in the second period to 130,500,000, 
and m the third to 162,500,000 francs, while it nearly doubled from 1826 till 
1848 — ^increasing as it did to 280,000,000. In the next period it more than 
doubled, amoimting to 601,000,000 francs, and in the last four years it has 
increased nearly 150 per cent., and now amounts to 1,592,631,651 francs, or 
$818,626,360. 

The following table will show the amount of the precious metals hitherto 
extracted from the difierent countries on the globe : — 

Gold. .Silver Total value. 

Kilo. Kilo. Frniics. 

Europe 929,444 28,896,106 8,414,000,000 

Asia 7,068,988 ' 72,866,862 42,708,000,000 

AfHca 2,104,694 1,259,220 7,292,060,000 

America 8,599,295 146,591,478 41,646,000,000 

Australia 762,282 .... 2,625,000,000 

So that the total amount of gold and silver extracted in America up to the 
close of the year 1866, is only about $20,000,000 less than the entire pro- 
duce of the Asiatic mines since the beginning of the world, while it is already 
more than double the entire past yield of all the mines of Europe, Africa, 
and Australia put together. 

Grold Frodtict of the Quartz Mining of California for 1865. — A late report 
of Dr. Trask, State Geologist of California, gives the whole number of mines 
now in operation as 62. Eleven quartz mines produced in 1864, $777,790 ; 
eighteen produced in 1865, $2,239,161. Total in two years, $3,016,961. Of 
some other mines he had obtained the product confidentially, and estimates 
that the aggregate products of the whole fifty-two would fiill but little short 
of six millions. 

ON THE FORMATION OF CANNEL COAL. 

The following is an abstract of a paper communicated to the American 
Association, by Dr. Newberry of Ohio, on the origin of cannol coal : — 

These coals, as a class, compared with ordinary bituminous coals, are cha- 
racterized by greater homogeneity of physical structure and chemical compo- 
sition, having a more laminated and slaty fracture — impiu'e specimens, con- 
choidal across the plane of stratification — contain more earthy and more vola- 
tile matter (and of course less fixed carbon), and the gases which they evolve 
have a higher illuminating power. The fossils which they contain are either 
aquatic, or exhibit marks of the action of water. The origin of these differ- 
ences between cannel and common bituminous coals has been the subject of 
oonsiderable diversity of opinion among geologists, the peculiar oharacteristicfl 
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tit CBmicI liiivlne twEn mcrlbod M k peculioi' nod highly roalnotu vi 

nffbctal \>j the agoney or lioitt, TUis tlioary he\ng tmsatlslsoUiiy, Cr. Jl 

bMry pive the 8Ul)Jeol wqwolal al.tenWon in 'bSa mvoitigntiona of tUe Qt 

col Phendneiia of the Ohio Syntom of thn AUoghnny Coal Flald. His d 

attoHB upon tha nitm«l ooiil Iwln of Ohio, tlio ohimgos the; ozhibit 1a^ 

fium ono Ihmt of ouWrop lo another, their phyBieal and ohemloftl d 

ka, hsTe roaull.oit in living him tlio cotiviction that the peculiar d 

proBenlri by heiii of mnnel ixmI ore due io their deposUian in uxUar, oaf A>< 

comtnttii/Ung uiiffi mareraUd and ditmietd vegetaik limttt, uikich for Om m««l 

pari compfM Sian, nnd ■ amsidrraHe portioa itf animal tnaUer. IaL Oiu]D<d_ 

mal always exhibits a tendenoy to aaaume the foliated Htnioture of elnteq 

Blietis — a gtriictiil^whWi it muHt have derived from aqueous depoiiitioo' 

oftra ia fuimd slmding Into bltnminaun bIuIo — into which it la o 

Blmply liy uc<<niBioii8 of enrtby nintl«r. Bituminous shale and a 

may tliewtero bo oousidered tlie same Bubstanco in didbrent dagrew ti 

— [liat \s, consolidntcd lignMnu mud, deposited tVorn nquooua si 

dlfibrent admixturus of cnrbonaccoua niiitl{!r; this curbonnceous s 

biMmiaoua ilialea, as in canncl coal, exhlbitiug ft prepotidcmnM cA 

mattw over Sxed carbon, nnd the ^as furnislKiii by it vuutiuus a li 

IKirtlon oF the more volatile hydro-carbon, and poesCBsm a liigibw Ulua 

power tbaii that dcrlTcd (torn ordinnry bituminoiw eotd. The <" 

position of oannel poal, so ritdi in volotilB iogTodlents, is such bj 

rally (blluw the dommpoaitlon of vegetable matter while conttantlyraba 

WhM we call tlio decay of planta aAer the loss of their vej^lublo lift It 

a eomftusKm — an oxidation of their hydrogen to form water of tt 

to Ibrm oarbonld ncld. Under water theie ohongM go on stiU m 

nnd a hii^r portion of tlio yegotable tissue lw>oamHB bitumoniMd 

oircnmfltnncM 'bitumoaization is tlio oxidation of tho carbon and • 

eiirbonio apid — with tho oombinatioa and reinovu! of a portion of dw >l 

phoRpliatoaaadcarbqpates, Ao„ wldoU go to form theluea — then 

gen with the cuban to form carburottcd hydrogon and othor byd 

— a portion of whioh are given oTT and port cofflbiue moohanio^ly M 

Qully with tlio oKygen, a portion of tim nlkallea and the earthy n 

form au almost indeaCnictibld mosa, destined to aerre mui Ibr tho g 

of heat, and wliloli we cal) cool. It is ovideut tliat the more ready tl 

of oxygon to tho carbonaceous matter during the proeess of bltiitr 

tlie lar|i;er the proportion of tho produuta of tha process will be tin 

biistion ; and the mere perfectly Uie oxygen a excluded, the lai:pir p 

of the more Tolatlla nnd combustiUo conatituents of the wood v 

talQed. or the conservativo intlueneo of wattT and vegetable . 

hnve ompla oridence> not only in tho oimost inooluulaljle durobUlt}' ol 

when oon«tantly Bubmorgod, but lu coal Itsclt! In all beds of « 

those where tho proocw of voiatillzation is uomplote. in plumbago, kl 

fwtly goBleaa DntlirocitcB, ths work of docompoaitian Is constantly p 

nnd wac«r is to tliis, as to ordiunry combuatlon, an oxUnguiaber. 

country cool Is commonly mined from tlie outdMp, in fiom 

In not coveruH by Hlnnding water; in auchcircnmstiincpsn progroawTftoll 
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18 noticeable both in the chemical and physical proportion of the coal fix>m 
the sur&ce to the point where atmospheric influence ceaaed. Xear the sar- 
&ce it is friable and lustreless, and becomes harder and more brilliant as it is 
penetrated. Xear the surface, too, it is nearly destitute of gases, the propor- 
tion of volatile matter increasing as the coal improves in appearance. Of 
this, Mr. N. was assured bv personal examinations of specimens from the out- 
crop, and firom deep in the mine. On "the contrary, where the outcrop was 
covered by water, the coal will be found hard and light, and containing nearly 
its normal quantity of volatile ingredients. The higher illuminating power 
of the gases of cannel would naturally follow from the preservation of the 
Y(datile elements of wood by its continual submersion in a hydn^nous 
liquid, and the presence of a portion of animal matter. That a resinous 
vegetation could have given its inflanmiable character to cannel he thought 
improbable. He had found unchanged resin in bituminous cool, but never in 
canneL The greater relative proportion of earthy matter in cannels would 
be an almost necessary result of covering the vegetable matter with a fluid 
heavier than air, and of greater power of transporting sediment The ap- 
pearance of the fossils previously noticed also seems to prove the aqueous 
nature of the origin of canneL Pieces of cannel from En^and correspond 
with those in which these fossils are found. Shells, too, are not unfrequently 
found in the middle of a stratum of canneL Among the vegetable remains 
fimnd in this coal by Mr. Newberry are siigmaricR, roots, and rootlets of trees 
which grow in coal-producing marshes, roots so characteristic of the under 
class of the coal seams, and others. Strata of ordinary bituminous coal usu- 
ally consist of layers of greater or less thickness of brilliant bitumen, having 
a conchoidal fracture, alternating thin layers of what is generally cannelv 
sometimes containing so much earthy matter as to become bituminous shale ; 
at times these layers of cannel are of considerable thickness, and form an 
important part of the stratum. This arrangement is attributed to the variable 
quantity of water covering the coal marshes — ^the cannel-Jike layers being de- 
posited during the prevalence of higher water, when the flshy remains could 
naturally have become a portion of the stratum. 

ON THE ilAXUFACTUKE OF COAL OILS. 

"We should fail in an essential part of our record of modem improvements 
did we neglect to notice an extensive business which has developed within 
a few years, — ^vlz. the manufacture of illummating and lubricating oils from 
bitununous coals. An interesting paper on the subject of " Kerosene " oil, 
manufectured ui New York from Cannel coal, was presented to the American 
Association at its last meetmg by Prof Clum. This oil promises to be of great 
importance to the manufacturing interests of the country, both as an illumi- 
nating and lubricating agent. The same may be said also of the mmeral oils 
manufactured by the Brcckenridge Coal Co. of Kentucky, which have been 
accepted for trial by the General Government for lighthouse purposes. The 
introduction of these oils has already greatly reduced the prices of fish and 
sperm oils, and for many purposes the latter are entirely superseded. 



ANNUAL OF BCIKNTIFIO 






NKW MOTKORITE IS TEXNKaSltE. 

Witliin ft few inonlhi), uiotlioT smull mctmric maai iios liren S'ldsil Eg 
l[Bt or tlkoae Bxtm-terrcatriBl bodim wliioU have lUlen wUliin iliv luniu a 
TunnoBSue. Tliie U s, stunp, woiglilog, when Qrst obUiinwl, Llirti(> [lUUEult. It 
11)11 tTTo miles west uf Petersburg, and &Sicsa north-west of Fuy ntteville, in 
Lincoln uouuty, about Imir-ptist three o'clock P.u., August litb, IMS, duiiqg 
or juM botbro a severe rain alorm. Its &11 was iircoeded by n load WfOt, 
reaembUtigllmt of AluTge isunou, Mowed bj* four or Qto Leaser reports j t^M 
were lieard b; many peraooa in the surroauding eouuUy. Iiniuuiiistnlyaltaii 
it approauhed iVDm the east, and appeared, while fhlllug, to be surroiindBd Iby, 
a milkj' hab, two ibot in diiunetor. Jt buried itsulfubout cightcou incUea bi 
the aoll, Dud when Bret dug out was tixi hot to be huidJed. 

Thia flpoeimoa lias nnedge broken off, reToolIng the diameter of Uieintetlvr' 
"Within It ia ofun uahen-grey color, Tariod by patches of whil*!, jpUowiah, «n4 
dork Diinernls. When first obtained It was entirely covered, ti3 moet inetew 
ites of this kind are, with a very thin " black, shining crust, na if it luut b(M^ 
ooated with pitch ;" Ihia was doubtleaa formed by tho fusion of ita outer eat- 
(hce In its rapid pasange through tlia air. 

One end or fiice, which miiy be regarded as the base, has au irregular rhoni- 
boidal outline, aveitiging 31 by aj inches. PUdng tho alono upon thit tmi^ 
the bod/ of It preeouta the form of an irregular, slightly oblique, rhombddnl 
prism. The upper end, liowerer, Is not well delintxl, but runs up to one 4ft 
in a flattened protuberance, giving the entire specimen a Ibrin roa^Hs 
approaohiag an obUqae pyramid. The length from the huso to tl, 
H Inches. Three adjacent sides ar9 rough, being covorod with w 
pits. It is Ukely tbot tho atane haa been torn off from u larger mu 
other flragnienta along these fueoa. The other aidea are smoother and IX 
and appear to hare oouslilutod a portion of the surface of tlia laiget a 

The apeoimen acts upon tlie needle ; ftagmeuts of it readily y' 
of nickelUbrouB iron by trituration in a iiiortnr. Tlio speoiflc grarH 
entire speclnien is 3'20. It weight, in its present condition, 8'83 tt 

Fragments of thia meteorite have been analyaed, and Ibnnd t< 
fdlowing mtaoraJs ; — Pyrosene — principal portion of the masa ; 
ortliocloae — disseminated through the mass; niokullfurous t 
about one half per cent, of tlie moss. In addition to these, there u 
u bliMk shining ininoral, not yet examined. 

Tho general analysia iaasfrtUowB:~3ilica4U*ai, nlnouoa 11-00, pi 
iron 90'41, Ihne D'Ol, magncshi, eiS, manganese -M, iron -fiD, ni( 
pliosphoruB, (race, sulphur '06, soda ■63.—S<^itf OeofcficafflwDnnoiM 
'ke Slate of Tmncesee. 

MmsOltlO UUD, 
Mr. Gloig, of Unglsud, has recently fbund in a mass of meteoric iro 
from Tarapacft, Ciiili, sranU globules of moteorie lead in n moti 
Sh)hJI (junntities of iron end rUumInn, witli pieces of inagnoain and pi 
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were found combined with It ; this, we believe, is the first instance in which 
metallic lead, or any of its compounds, have been found in meteoric masses. 

PROOF OF THE PROTOZOIC AGE OF SOME OF THE ALTERED 
BOOKS OF EASTERN MASSACHUSETTS, FROM FOSSILS RE- 
CENTLY DISCOVERED. BY PROF. W. B. ROGERS. 

It is well known that the altered slates and gritty rocks which show them- 
selves interruptedly throughout a good part of Eastern Massachusetts, have, 
with the exception of the coal measures on the confines of this state and 
Rhode Island, fiailed hitherto to fiu-nish geologists any fossil evidences of a 
paleozoic age ; although, from aspect and position, they have been conjecturally 
dassed with the system of rocks belonging to this period. Indeed the meta- 
morphic condition of these beds generally, traceable no doubt to the sienitic 
and other igneous masses by which they are traversed or enclosed, would 
naturally forbid the expectation of finding in them any distinguishable fossil 
forms. 

I have lately been led to examine a quarry in the belt of siHcious and 
argillaceous slate, which lies on the boundary of Quincy and Braintree, about 
ten miles south of Boston, and to my great surprise and delight I found it to 
be a locaiiiy of irilobites. 

It appears that for several years past the owners of the quarry have been 
aware of the existence of these so-called images in the rocks which, from time 
to time, they have quarried as a ballasting material for wharves, but until tww 
the hcaiity has remained entirely unknown to science. 

The fossils are in the form of casts, some of them of great size and lying at 
various levels in the strata. So far as I have yet explored the quarry they 
belong chiefly, if not altogether, to one species, which, on the authority of 
Prof Agassiz, as well as my own comparison with Barrande's descriptions and 
figures, is undoubtedly a Paradoxides. Of its specific affinities I will not now 
speak farther than to remark that the specimens agree 'more closely with 
Barrande's Par. spinosus than with any other form. 

The rock in which these fossils occiu" is a compact, dense, rather fine- 
grained, bluish grey or olive silico-argillaceous slate or slaty sandstone, con- 
taining little or no carbonate of 'lime. The fossiliferous belt is actually 
included in a part of its course between great masses of igneous rock, and it 
is not a little surprising that, under conditions so favorable for metamorphic 
action, the fossil impressions should have been so well preserved. 

In regard to the distribution of the genus Paradoxides, Barrande, in his great 
work, the Syst^me Silurien do la Bohdme, has the following important observ- 
ations : 

"In Bohemia the genus Paradoxides characterizes exclusively the pri- 
mordial fauna, and does not extend beyond oiu* protozoic schist. The 
twelve species which have been determined divide themselves almost equally 
between the two slaty belts of Ginetz and Skrey, and two are common to them 
both. In these we find the Paradoxides spmosus in all the locahties which 
have afforded fossils, while each of the other species is restricted to a few 
points, principally those of Ginetz and Skrey. 
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"In Sweden tlie Parndotidea bt^bnH exoluiivi'ly to tho lucfi fi 
de8l((iia»d by AiiBOliti as regiona A and B, tsproBoiline jointly our ptoto«te 
■lato fWmatlna ubovo mentioned. Tlio togioa A is tlie l□^\'eBt ibsdlU^oa 
belt of Sweden, na It rests directly on the azoic rook. 

"In Qrciit Britain wo know, aocording to tliB papora of Mr. Bailee, Uwt 
Pnroddxldcs lini Hecn (bund in the Trsppeim group (LingiUa tlnga of tbo 
Survuy) whicli is tbt? oldest IbseiliferouB rock of WuIub, resLini^ oa tbo wnia 
mndstonDBiifTlarleoli and Barmoutli. There is, Uieretbra, ap«rlt«tii(rre«iiLH>t 
in llinsD three regions as to tbe geological horizon oftbogeniunowundarew- 
Bidcmtlun, This ngrcncont acquires Htill Ihrtbor importanoo from Ibc aUti- 
tieH displayed equally apd overywhero by tbe other types wbicli uccompHi; 
the PnTddaxidOBj for Instance, in Sweden wo bnve olcnui and conoo^phBlitaa, 
III Kngland olenua, aa reoog;niaed in the Tmppean group," 

As tbuB the genua Paradozidee ia peculiar to the lowest of tbe palvoKiio 
rucka In Bohemia, Bircden, and Qreat Britain, marking the primordial diTiMon 
of BajTBudo and the Ungula flags of tlie Britjah survey, we will probably bo 
colled upon to place the fossil luelt of Quincy and Bralntrea on or nev the 
horizon of our lowest Ibaalliforoua group, tliat ia to say, aomawhere about Ilia 
level of the prlmul rooka, tho Potsdam sandBtono, and the protuzoio aandtton* 
DfOwen, coDtBtoiug dokelooepbalus tn Wisconsin a:ad Uinnesota. Thus, Kir Uu 
Aral time, are we liimiabed with data ibr lixlng conolualvely tbe palooiolo »tfi 
of any portion of this tract of ondent and highly altered aodlmentB, and wbat 
\amar«,/or deJhtTig, in regard to tha region, tin very bate of the Paieoaaiceiimiai, 
and that too by Ihi mme fomii ttwir^lttinj vihidk miirk it in vaWoiw parU ^ (Ae 
tid^sorld. 

fivlbning to tlie oocuironoe of Furodoxidos in the protozoio rocks of Europe, 
Barmnde obeorres; "Tbo prescuM of this genus has not been aiLtii&Kitorily 
proved hi any otlior Silurian region, although tins generic name baa bow 
applied 'la North American forms, sucli ua Parodoxides Bolloni, and Par. 
Harlani, to. The first of these ia known to be P. Lichsa, and we know nothing 
of the others. Tho care with which the gooio^sts of Hew York liav* 
dnaorihod the Trilobites of the lower SQurion rocks of tlie country in quoBtkm, 
is auSKent proof that they havo not dlsoovored any traoe of Par." 

I may add to this, that in no subseiJUent publication buve I smoi uj 
refbrenoo to tbe Unding oflbeeils ofthia genus In Uio rocks of North AmoliCb, 
One of the most ourloua lacta relatuig to tho TriUihite of tbe Quituiy and 
Bralutroe belt, ia its seeming identity with the Par. HBrl niJ , desorib«d by 
Gtreen in hia monognpti of tfortU American Trilobites. Thia deeoriptiRt, 
whiah is quite imperttet, woa mado out from a specitnoo of unJIncnun kediln 
procured somo twooty-fivo years ago, by Dr. Mailan, from the otiUection e( 
our wuU known mineralogist, Kr. Framws Alger. That it is tho aam* wWi 
the more conspiououa of our Qumoy foaaila, is I Ihlulc estubliahed hf tbt 
cumpnTiaon of tJie nonrlyoompleto specimen of the hittnrwitb tjie caatuTPar- 
Hiiriaiil taken (htm Mr. Alger's specimen, the orighuil never huvbig benn 
rcturni^d. Considering the perfect agreement la lilhologioal oUanHilvrs uf llw 
ninrrlx iis deBorlbed by Green, with that of the Qulnoy fossila, anil tbo jolaw 
rii'nj.-niti'in of tliis Ideuiily of niiiioral fliBlures by Mr. Algur on aMlof 
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my Quincy specimens, we can hardly doubt that the original specimen of Par. 
Harlani came either directly or through the drift scattered in the vicinity, 
from the same fossiliferous belt. Thus it appears that this vagrant fossil, so 
long without a local habitation although not without a name, has at length 
been restored to its native seat, where it takes a prominent place in the 
dynasty of ancient living forms that marked the earhest paleozoic history of 
New England. 

In this connexion I find a remark in Barrande which, besides being his- 
torically curious, has an interesting bearing on the specific affinities of the 
ibssit He observes : " We see in different collections and especially in that 
of the School of Mines and the British Museimi, under the name of Par. 
Harlani, from the United States, a cast of a Trilobite which appears to us to 
be identical with P. spinosus, of great size, such as found at Skrey, in 
Bohemia." The cast here referred to, like that used in my comparison with 
the Quincy fossil, was doubtless one of the series of plaster copies prepared 
by Dr. Green to accompany his monograph. Its agreement with P. spinosus 
harmonizes well with my own observation, already stated, of the close 
resemblance between the Quincy fossil and this Bohemic species. 

The occurrence of well preserved fossils among rocks so highly altered, 
and so contiguous to great igneous masses, as are the fossiliferous slates of 
Quincy, may well encourage us to make careful search in other parts of New 
England, where heretofore such an exploration would have been deemed 
useless. Although we cannot hope to build up the geological column of 
New England froia the protozoic base just established to the carboniferous 
rocks, supposing all the intervening formations to bo represented in this 
region — ^we may at least succeed in determining by fossils hereafter discovered, 
some of the principal stages in its structure, and in thus relating its strata 
definitely to the great paleozoic divisions of Appalachian Geology. 

FOSSILS FROM THE NEW RED SANDSTONE OF PENNSYLVANIA. 

At a meeting of the Philadelphia Academy of Natural Sciences, April, 
1856, Mr. Lea read some notes from a paper on the new red sandstone forma- 
tion of Pennsylvania, and stated that he had, during an excursion last sum- 
mer, found in the dark shales of that formation, near Phoenixville, on the 
Schuylkill, the tooth of a sauroid reptile. 

On comparing this tooth with Clepsysaurus Pennsylvanicus, which he had 
described from the same red sandstone formation in Lehigh county, it will be 
foimd to differ very widely. The edge is not serrate on any part like that 
genus, nor is it so large or so attenuate. The form, too, is more compressed. 
It differs from the teeth of Bathygnathus borecUis, Leidy, from the new red 
sandstone of Nova Scotia, in size, being smaller and being more attenuate, 
as well as having a trenchant smootli edge and not a serrate edge. It is 
about the size and approaches the form of Professor Owen's figure of 
Laibyrinthodon. 

Mr. Lea also stated, that in the greenish and blackish shales of the same 
locality he found two species of PosidoniOj which genus is so characteristic of 
tills portion of the formation and existing in immense quantities. As they 
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eeein lo differ rrom that %ured by Sir OlwrleB Ljell, in 

hgy, ua coming Qnm the oolitlo conl Bhole of Kiclimund, ~Virg^Dl«^ M 

proposed ths numca of J', ovala and P. ^rvo, the first heiag about j 

twOBtiot.ha of ua iuoh in transvorge diametur, The IMtve is in 

about three-twentietliE of an inch In transvorsa diameter, both bting d 

with numerouB miiiute canuontrio oostw over tUo whole Uiso, 

Near to thla locolltj and supariinpusud, Mr. Lea obtained « 
impure dull red limcfltone, which contained, on a partiiUlf dM»mpcaa4 Mb 
Cum, imprsBsiuuB preseoting the eppoarance of Jboti'Mrke, Bomuwhal like 
ChelichHva Dimcatii, Owen, Hgurcd by Sir Wm. Jordine in bit li-boologjr, fix 
which Mr. Lea propoeod the provisional oome of OhaUehniu Wymai^ 
alter Prultaaor WTmaii, of Caejbridge, Maas. 

From Ilio aame Ibrmatioa and locolltr were procured the Impri 
phmtB. 

In the blade Fosittouia ahales was found a smgle ganoid «oalo, « 
more like FygopierU mamlibuiaris, Agas., from the mHrl alatc (lower f 
mlan), than any other which had come under Mr. Lea'a Dotio& There w 
other obscure forms observed, wliich hare not yet been satisfaotorllj' fouiuL tSL 
be Bonlogous to any known forni!^ bitt wiiich Mr. Lea hoped Ii ' 
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At the Albany meeting of the American AssodatioB, Dr. Newben^f V 
bited a series of fossil fishes of great beauty and perlbctioi 
which lie Bald wore derived ftom tbe carboniferous strata of Ohio — ftan « 
locality which he liad disoovored newly two years since— and which w 
rival In tbe variety and beauty of its fossils the famous fiah beds of S 
liofen or Monte Bolea. These fishes were, however, truly o 
occurring near the centre of the Ohio portion of the Alleghany » 
both geograpliicidiy and stratigraphicdly. It was, therefore, to Mi^ 

pRred witli the deposit of fossQ Ssbes ttt Burdee House ia Scotland, i 

illuBtralcd by Dr. Hibbert — thut in the Ohio deposit were represented wjlh 

every genus (bund in the llmestonos of Burdoo House, with a singlo excep> 

Hon, while in addition there were several genera not yet found it ' ' 

The number of species waa greater in tlio American than the 

posits, and all were dilftrent. Nearly all the species had, howi 

raoter common to those of Burdeo House in the elaborate o 

of tlieir BCatea and plates, in which they differed fcOTa most of tl 

tlahes uf the coal siiriea. He said the sunilarity uf all, and the ii 

many, of the fossil plants from the coal strata of Europe and Amtg. 

beaa uotieed, and now the general eimllarily of the (bsul filhes ■ 

tlior icdieatod the aynchroniiun of tlie coal period on the two c 

Dr. Newberry said these fish remains were found in 

canuel coal lyiug at the base of a thick bed of bituminous cool ; tl 

was every reason to conoludo that heae flshec had inhabited • 

space of open wilier in Che «i 1 pmi ens nnrshi as within a mil 

nay dlreotiun the cannei ooal and tl \s\ an tins ccnaci 
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hi this lagoon the smaller fishes lived in great numbers, and, as their teeth 
proved, lived on vegetables ; on these, which were of the genera Pa^^zoniscuSj 
Amblypterus^ Mekolepis^ &a, the Codacanths, which were carnivorous, sub- 
sisted ; these in turn becoming the prey of the great MegaXichthys and of the 
sharks. These facts he inferred from the great abundance of the coprolites of 
the larger fishes, composed almost entirely of the scales and bones of the 
smaller species wliich had served them for Ibod. Probably, this lagoon com- 
mnnicated with the open ocean, where the sharks and rays, &c., lived — that it 
was evidently favorite feeding ground with them — that by some means the 
entrance was stopped — the lagoon dried up, partially at least — and their dying 
in great numbers about the same time furnished us with so many beautiful, 
unmutilated specimens of old and young — that subsequently the surface was 
occupied by a growth of marsh vegetation, and the bituminous coal was 
formed without a trace of fishes. 

Mr. A. H. Worthen also read a paper upon the occurrence of fish remains 
in the carboniferous limestones of Illinois. The occurrence of these remains 
has up to the present time been considered extremely rare in the mountain 
limestones of the Western States; and except in the thin bands of limestone 
about to be described, they are among the rarest of the several beds that com- 
pose the sub-carboniferous series of the region under consideration. Several 
years since, while engaged in collecting the fossils of this formation near War- 
saw, HI., Mr. W. observed a thin band of gray crinoidal limestone, which con- 
tained the palate bones of fish in considerable numbers, and subsequent 
research has revealed two more of these " platforms of death " lower down in 
the series, densely filled with these remains. The upper fish-bed is situate 
in the upper part of what Mr. W. calls, for want of a better name, the Lower 
Archimedes Limestone^ since it is the lowest bed at present known to contain 
fossil corals of the genus Archimedipora. The remains from this bed, with one 
or two exceptions, consist entu"ely of palate teeth, associated with cyathophylla- 
fbnne corals, spirifer oralis and spirifer cuspidatus. The middle fish-bed is 
situate at the base of tliis Archimedes limestone and near its junction with 
the cherty beds below. This bod has proved by far the most prolific in these 
remains, and from it Mr. W. obtained more than five hundred well preserved 
teeth in a single locaUty, and on a surface not exceeding ten foet square. The 
fossils from this bed are mostly jaw teeth, with comparatively few palate teeth 
and spines. The matrix in which they are imbedded is a coarsely granular 
crinoidal limestone, not above four inches thick, and sometLmos so friable as 
to be easily crumbled between the fingers. This character of the matrix 
enables the collector to obtain these delicate and beautiful fossils in a rare 
state of preservation. Beside the cyathophylla-formed corals in the upper 
bed, we have an interesting coralline form occurring in equal abundance and 
belonging to a genus which he did not know. He also obtained the head of 
one species of Actinocrinus from this stratum. This bed is separated from 
the one above by the Hmestones and marhtes of the Keokuk quarries, from 25 
to 30 feet hi thickness. The lower fish bed is situate near the top of the 
Burlington and crinoidal limestone, and the stratum in which the fish remains 
occur does not differ materially either in its lithological or paleontological 
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.'iSf ANNUAL OF BCntNTlFlt: UISCOVliRY. 

cluLrnctEr, (Vom the sBBOciatM strata. Tills tTrinoidal limiiiitouQ f 
base of Ibe mountain limralwio sarie* in tlila region, ond rcata directly opoB 
roolta equivalont to the Portago iiiid Chemung groups of Kew York. TUfa 
lower bed lias yielded a great number of Until, though tliey tire uitiallf vt 
nwUIer fuze than iu Ihe upper bctds. This Btrntuni wua flrst obserred M 
QuiUDj, IU,, and lias BinoB been recognliod in Ilondersoo County in the Mm* 
State, and at Augusta, In lows, poinls nesrl; one hundrird miles distant from 
the one first nuraed, aliowiogthut these flshiiedB are hot local. This bod llH 
also aflbrded one well marked bouo nOBrly four inches long. From ttmt 
epeclmena it scenis that the fishes or the sul^carboniferoua era increnaed In 
Am (torn the bagiaalng to the end of tliat period, and that by fur the gtvtttt 
portion of them were cartUnginous, only Iwo wall raarliBii bones having be«a 
obtained tVom at least one thousand well preserved teeth. Tb« Fetitrtmllm 
and Anhimedea Itaiestonea of southern IliinoiB Imre afforded aerernl vary flnt 
spedmens of fish remains, but a very careful examination ha« not yet revealed 
any strata in which they occur in such profuaon as m the lower beds. Going 
south through Tennessee and N'ortbem Alabama, though this formation att^ni 
» thickness of more tban one thousand feel in the valley of the TeoneMM 
river, tlieao romsins are eiccedtngly rare, and a careful reseorch of atnrsnl 
days yielded only throa or four Bpecitnens of this olaas of fossils. 

OK THE ItELATICINS OP Ttm FOSSIL FISHES OF TBE COtmSCTKOT 
BITER BANDBTONE, TO THE TBIA8SIG AKD LIAS8IC PEUIODS. 
Mr. W. C. Rodflaid read a paper " on the relations of the Ibsail Betta of 
Connecticut and other Atlantic States to the Triaasio and Llassia periods." He 
showed tbat so long ago as 18SS, Mr. J. H. Hedfield hod made a oarvfiil ezwuin- 
stion of a portion of tbeeo Qabea ; and by tlie aid of the great work of I*ro£ 
Agaatiz on the fbesil Qshea known in Europe, was able to point out the geole- 
g^ca] age of theae American Bshes, as of the period Irom the 1'rinMlo In tbe 
Unssic aeries ; their affinities being as near to llio latter as to Iho iitfrnit 
These results wore published in the annals of tlie Now York LycoumJ^ 
Natural History, with liis flrst description of the genus Catnpterus. IB a 
report prepared at the requrat of the American Assodation of fSmlo^nts mi 
Naturalists, and presontDd at the meeting: in New Haven in '^'' "' '■'" 
H. Rodfiold gave a more extended examination of tbeae (L'^ln - 
geoua Oatoptorufl from the coal rooks of EaHtom Virglnin, iiii i 
roaulta of the fonoer examhiationH. Later researches by (.■!■. 
appear to have alterpd those detenu inatlona. Tho value of lo,'^^?^l rmpiniiia, m 
indJcaUcg the relative age of rocks, is well phown by the tad tbnt b yeO| 
roan of twenty, without previous training, was thus able to pouil uul Um tfi> 
logical age of these strata, uul witliin the same limits which aeem to tl 
established by oil aubaoqueut dJscovories uud exaoiinatioua. 

NEW CAKBONlPHHOnS BSPTILE. 
At the American Association, Albany, ProC JeSHos Wynan pniseoted • 
ri the remains of on Bntma! (bund by Dr. N'owbortr to 
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the ooal strata of Ohio. In adverting to these new fossils, Prof Wyman 
remarked: — 

As we descend through the strata of the earth tho remains of fossils 
become ever fewer, downward to the coal formations. In America the 
T^nains of reptiles in the coal series are found by their footprints. Some 
have been discovered by Lee, and others are to be described by Eogers, but 
these are of the Batrachian order. Now it is of the highest necessity 
that great caution be used in deciding upon the character of animals thus 
made known to us, since they sometimes exhibit both reptilian and ichthyic 
characteristics. The Gar pike, for instance, might be taken for a reptile if 
only a part of its skeleton was found, and vice versd. One part of a vertebra 
would lead the anatomist to judgo it a fish, another part would give equal 
zeason to suppose it a reptile. TVe must, therefore, have many parts of a 
skeleton. The fossil in question was undoubtedly reptilian. The cranium is so 
much like that of a frog as to give the impression upon first inspection that it is 
that animal ; but, on counting the vertebrae, we find the number to be too great 
The skull is that of the tailless Batracliia ; the posterior parts those of one with a 
taiL He was sure it was not a fish ; it looks like that of a serpent There are 
in these remains two characters not found in existing reptiles. First, broad pro- 
cesses in the vertebrae, comparable to the Mirapoma of tho "Western rivers, and 
thus far the animal was Batrachian ; Secondly, ribs like those of a serpent, un- 
like any known Batrachian. Of existing Batrachians some are without limbs, 
and some with limbs. Some of those latter have two toes; some three, and 
others four and five. The footprints found in Pennsylvania exhibit five toes 
before and four behind. In this specimen appearances indicate the existence 
of a fifth toe on the forefoot, which may yet lead to the discovery of the con- 
nection of these footprints with Batrachian reptiles. 

ProC Agassiz said that this was very welcome evidence of reptile life, and of 
the difficulty of identifying animals from portions. He said that in dissection 
of turtles he had discovered the particular bones in the turtle's neck, which 
were supposed to be peculiar to birds, so that had a skeleton been found, the 
tipper portion of it would have been referred to a bird, and tho lower to a 
reptile. These discoveries forced upon science the necessity of reconsidering 
many cases which were now relied upon as furnishing reliable evidence of 
the existence of peculiar animals in past ages. Ho believed that the Batra- 
diians did not belong to the class of reptiles, but that they formed a class of 
amphibians intermediate between reptiles and fishes, and comprising a large 
portion of what were called the large reptiles of the old ages. 

FOSSIL INSECTS OF TUB TERTIARY MARLS OF CROATIA, 

AUSTRIA. 

At the recent Meeting of the German Association for the Promotion of 
Science, Prof. Heer presented a conspectus of the fossil insects found in the 
Tertiary Sulphuriferous Marls of Radobog, Croatia. The Professor determined 
SOS species distributed among 114 genera; of these, 39 are Coleoptera, 34 
Gymnognatha (Orthoptera), 82 Hymenoptera, 8 Lepidoptera, 79 Diptera, and 
61 Rhynchota. The Coleoptera offer but few striking forms; among'- the 
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Qirninogiiathn, Orwaliappun and TorciitDe praduniliuLte. FU^-Svv </t Af 
vlglilj-two epDoien of nymeDoptern bclocg Ui tlio gcmis IWmMtiA, L^dij- 
plcm nro ot very mw occiiiTcnco; Mycthphih., Saurft nud olbur ganen 
vrhoee IttrriD live In tliu fleshy iubatance of fungi, togelhor with UimMm, 
nnd BpntttMl-wIiigod fipida, similar to tlioBO living In dump IbruiiUi, p 
aruuDg the DipUrB, The Rliyneholm aro represi-nted chlnfly by ept«l 
tha groups f^tnecfiiB, Cicadida, OicadsUinai, mid AplMes. The wbol|M 
fiiunu of Radobog is without nny speoilic churuotur, embrnuing oihl-iE 
and Medilerrancan lbnna,'h>guthor with otiiors of Indian, and ftill a 
AmoricoJi tj-po. 

jVw /tosVl— Mr. H, 0. Field of GreenflohJ, Mass,, in a letter to U 
6. S. H., eajt lio UUnks he hns discovered on entirely ni 
bipod web-footed ammid, two ond a half InclioB long, with a stride of •bfni 
ton iachefi, and with an improgsion of a toll. He tJituka this is i 
pcrfbct than the one dewiibod bj Prof. Hitchcock, and mny even pi 
til© latter waa not nuide by a wcb-footod aninml. 
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L SHELL FROM THE CONNKCTIC'LT lltVEH 8. 




Ur, K. Hitoboouk, Jr., In a commumcatiOD to SiUIman's JDurn&l, a 
ht hnn recently Ibund In the coorso BimdHtone of Mount Tom ( ~ 
iiaaa.) .i dbell of a moUuEk, tbe first, ho behoved, Ihnt has bem dlsooroTMllB 
the EBndstono of tbe Connectiaut Valley, It is proaorved and not patriOi^ 
snd a coDBiderable purt of It bas dieappmrod, Enough rotnnlna, howevnr, to 
enable us to refer It to a Ikmily, if not to a genus of Hliells. Tho upper put ll 
gone, leaving an ovoJ opening about an incli and three qunrtnrs in 
meter, and ou inch and one quarter In tlie other, It extendi dm 
tapering aomewbat rapidly nearly an boh and a hall) nnd is left m 
bottom, the lower opening being about on Inch wide. The W* 
thick, In Homo phioe« nearly half an inolt, and mode up of iotohI 
layvrs. From the resemblance of tills shell to a model of the loir 
tha SphasruliWa cnlcoololdca in the Cabhiot of Amherst OoQflg 
probable tiiat it may be referred to that [hmily of Braehiopoda d 
Rudlalto by Lamarok. Its lower portf ns well ae tiio loivcr valve ■ 
but what remains approncliea nearer to the genus SpbasrulitM t 
other of tlie Eudii<tu.' of which ho boa seen apedmens or llgnres. 
sooma to lund additional strenffth to the inforonco derived Ctom ti 
of the Olatliroptorla, that the upper part of tlm wmdstouo of tUs C 
Vnlloy is as bigh at lasst as the IJoasio or Jurassla si 
oven to carry us higher in the aerlea, but it would Ix 
an inference &om a shigle imperlbct specimen, ovim tliough ita ti 
be ascorUined. The apcdmen now belongs lo Amhurst College 

ON THE 81tIN AND FOilD OF I'lIK ICHTIn'OSAITUUS. ' 

The following is an abstract of a paper read bsfbre the Urltish A 
by Mr. C. Mooro, at tlie last meeting : — 
In elemlnic spocimoiis of Miia fiutsil animal, dark [iHlolieE 
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been frequently seen, in association with which thousands of minute black 
hooks may be noticed by the aid of the lens. These have been supposed 
portions of the outer skin of the Ichthyosaurus covered by the hook-shaped 
processes referred to. It was stated by Mr. Moore that out of twenty-three 
Baurians in his museum he had traced these black patches in not less than 
sixteen ; but that as in every instance they were connected with the stomach 
of the saurian, the conclusion was forced upon him that they were not portions 
of skin, but were to be accounted for by supposing that the Ichthyosauri had 
fed upon naked cephalopods, allied to the cuttle fish. Continuing his 
investigations on this subject, Mr. Moore proved that there were many cepha- 
lopods existing with the Ichthyosaurus that would supply these hooks, and 
that they were frequently to be found on tlie fleshy arms of the Onychothentis 
and allied genera, Mr. INEoore exhibited to the Meeting the body of a small 
saurian, which at this distant time had its soft skin entire ; and appealed to 
it in confirmation of his opinion, that these black patches and the hooks were 
no portion of its outer covering. In conclusion, Mr. Moore produced some 
of the dark matter taken from the stomach of one of his Ichthyosauri, and 
stated that he could show to the Meeting that, although it had through so 
many ages been lying in the stomach of this ancient creature, and had been 
mixed with other food, it could be no other than what was once the fluid ink 
rf a cuttle fish ; a fact which was demonstrated to the Meeting by his show- 
ing them that it retained its coloring matter almost as perfectly as if it had 
been taken from a recent sepia. In clearing this "specimen, Mr. Moore was 
fortunate enough to make an incision into the stomach, in which, though so 
kmg a period had elapsed since it had taken its last meal, there was still to 
be seen in perfect preservation a small fish of the genus Leptolepis. 

NEW SPECIES OF DINORNIS. 

M a recent meeting of the- London Zoological Society, Prof. Owen read a 
do Bet ^tti on of a new species of Dinomis, the Dinomis Elephaniopus^ Ow. Mr. 
irator Mantell having deposited in the British Museum his extensive col- 
lection of remains of great wingless birds from New Zealand, and Professor 
Owen having,, at the request of Mr. Waterhouse, undertaken the examination 
c^fhe collection with a view to determine the bones and the species to which 
they belong, the Professor had discovered a species distinct from, and more 
extraordinary than, any that he had previously seen and described. For this 
Bpecics, which he regarded as the most remarkable of the feathered class for 
its prodigious strength and massive proportions, he proposed the name of 
Dinomis elephaniopits. The parts of its skeleton selected for the subject of the 
GTening's discourse were the femur, tibia, fibula, metatarse, and phalanges of 
the three toes ; the Professor having been able to recompose an entire lower 
limb of the elephant-footed bird. Its title to that name may be judged of by 
the proportions of some of these bones. In the Dinornis giganteus, e.g.j 
described by Professor Owen in 1843, the length of the metatarsal bone is 
eighteen inches and a hal^ the breadth of its lower end being five inches and 
a half; in the Dinomis eUphantopus^ the length of the corresponding bone is 
nine inches and a quarter, the breadth of the lower end being five inches and 
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m'l annltai. of BoiKNTnan diwovkry. 

□lie [liird. Tlia eitraordlnary proportions of tlio raetatuMitB of Uita w 
bird will ba poihaps still batter underatood hy Hjmpnrlioa irith th(^ u 
111 tlie Dfitricb, In which tbe tnetubmus in [liiuHotm inoLeB Lii loiigtli, Uw 
broudtli of its lower unii being uiil; two incbea and n hall! I'rorussor Ovoa 
oonteiDpUiteatlieiirobiihilit/orreMnBtniotIng, from tlw mitttiirilB nccnnnilMtod 
hj Mr. Uimtell, ihe cotirn skeleton of the elophnnt-fixited t^lnoniiK, wlildt 
wuuld be a worth; oonipaition oT tho Uegathorium and Mostodus. Tho 2Xwr- 
nif cleplumUipia apponrs to liavi? been restrtcted to ilio Midilla Uhmd of Haw 
Zealand. Na bono or frngnient of bona Indicative of this spooles bad ofW 
renchod the author flrom on)' port of the North Island of Now Zealand. Pw 
spooimonB described, togother with mony otiier bones of tlio Dtiit^mhA 
tqpui, were di>JCovcrod by Mr. \V, Mantcll at Ituamnn, thron mUM ^ 
tho point colled tho First Eocky Ilend la Uio AdtnlriUt; otiarta of Um tf 
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THE GliEAT GLA.CIBB OF ORRHNI.AKD, 

It was iu full sight — tlie mighty cryatnl bridga which <i 
oontinenla of America and QrooaliuiiL I say oontinonls — lor Qr«enliiii]; 
however liiaulated it miiy ullinialely prove to bo, ia hi moss strictly «>nfl- 
Daatni. Its lonst possible axis, moasurod Horn Cape Forownll to Ihs liuff 
thia glacier, in tho ndghborbood of the BOth poraUel, glros a lon^ of noN 
than twelve hundred miles, not ma1«rially less tliou that of AuatmlU frnn Ito 
nortliam Co its southern cape. Imsgiao, now, tlio centre ofaiieii uoontiant, 
occupied through nearly ift whole oxtcnt by a deep unbroken sna of lot thU 
gatbara peronuiat increase from Uib water-shod of vast anow-oororod mon^ 
tains and all tlie precipltaUona of the atmosphere upon its surfooii. An^bl 
tliis — moviog onwards Itks a groat gladal river Heekhig outlets at evoji^ tfii 
and vnJley, roUing its iey cotaraota into tlio Atlnntio and Greenland ecao, rad 
having at lost reached the northern limit of Ihe land that hosbomD It upi 
jmuriug out a mighty frozen torrent hito unknown Aretio iiwiw.', — /V, ^mf* 
Seeond E^trptdiUon. 

CEDAK fiWAMPa OF NEW JERSEY. 

Prom Iho recent report on the geological survey of New Joraey, by P(Ot 
Eilohell, we derivo tho following doacriplion of tho cedar Hwamps which m^ 
slltute so remarkable a feature In tho forests of tho eoutbeni part of dlit 
Suite, 

Thesa swamps ore common to all the counties south of Monmouth, 1ml 
probably tlie most extensive are ia Capo May, and tho odjoiuiug porta rf 
Cunibarland and Atlantic oountiog. Tlie Cedar Swamp creek nliieh root lB4 
Tuckflhoo river, and Donnla Creek, which runs hito Delaware Bay, btad ia 
UiD aomo swamp, and the whole length of the twoatream^ a dlatuMttf 
sevontoou mileit, ia one continuous cedar Bwamp. The wooil la tha yfj^ 
cedar, the Cujirtasna Qiyoida of tho botuniat. Tlio original growth of DMi 
wiiich covered these swamps at the fhnt setllQiiieut, has be«n uUouteffi 
Bcorccly any are to be foond more than one huodml years old, nnd it to unri 
to out lliem at fifty or sirty years. Formerly Oiey aMainwl a ^pM 
tevcn liuodrcd to ono thousand rlnits of annitnl growth having been 
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on an old tree, which was living at the time it was cut down. The trees 
stand very thick upon the ground and grow rapidly at first, but as they 
ioorease in size and crowd each other, the tops become thin and the annual 
growth exceedingly smalL* Tlie rings near the centre of a large cedar log are 
often almost an eighth of an inch in thickness, while those near the bark are 
not thicker than paper. Trees, four or five feet in diameter, have been found, 
but this is imcommon, and in the second growth timber they are much 
smaller. 

A swamp of sixty years' growth will yield from 4,000 to 7,000 spUt rails, 
halves and quarters; besides the top poles or cuUings, and a considerable 
nnmber of logs for sa^ving. And in the older swamps the product is propor- 
taonally lai:ge. The value of an acre of such timber is from $400 to $1,000, 
and some acres are thought to have yielded a larger sum stilL The soil in 
which these trees grow is a black, peaty earth, composed of vegetable matter,* 
which when dry will bum. This earth is of various depths, from two or three 
feet up to twenty or more, and the trees which grow on it have their roots 
extending through it in every direction near the surface, but not penetrating 
to the sohd ground. "When the earth is open to the sun and rains, it decays 
rapidly, but when covered with a growth of trees, and so shaded that the sun 
does not penetrate to the ground, it increases rapidly from the annual fall of 
leaves, and from the twigs and small trees which die and fall. This process of 
covering and preserving timber has been going on for a long time. Trees are 
found buried in this peaty earth at all depths, quite down to the solid ground. 
The buried logs are quite soimd, the bark on the under side of many of them 
is still fresh in appearance, the color of the wood is preserved, and its buoy- 
ancy retained. When these logs are raised and floated in water, it is observed 
that the side which was down in the swamp is uppermost. The buried trees 
are some of them found with their rooliJa upturned, as if blown down by the 
wind, and others are broken off as if they had stood and decayed, till too 
weak to support their own' weight. 

These logs are so abundant in some parts of the swamp, and in the salt 
marshes bordering on them, that a large number of men are constantly occu- 
pied in raising and splitting them into shingles. In one swamp this business 
was commenced fifty years ago, and has been carried on every year since, 
and though the logs are not quite so plentiful as at first, enough are still found 
to repay the workmen. The size of the logs is from one and a half to three 
feet, though four feet is not uncommon, and I have heard of them five or six, 
and in one instance seven feet in diameter. Occasionally ar log is found that 
will work for thirty feet, but generally the length is less than this. 

In searching for logs the workman uses an iron rod, wliich he thrusts into 
the mud till it strikes one ; then by repeated trials, he judges of its direction, 
size, and length. The next trial is by digging down, and if possible getting a 
chip from it. By the smell of this the experienced shingler can tell whether 



« The amonnt of ash left by Its burning Is astonishingly small : in two trials which I 
made, the amount o^ ash in the dijed earth was only three and a half per cent. It was 
•Imoet inflolable in acid% and had not the slightest alkaline taste. It was mostly silica. 
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llio tree ig a windJiiM or a bnakiiiniin, or, in otlier worda, whellior It V 

up by llio roots or brokon off. If judged to be woplli workioa, the i 

roola, and tur^ eie ramoved Siom over tho log, mid tbo anrtk dug oatM 

trencli which is thua made is, of course, tiill of wuter. Tticro b< ~ 

tlm BWtli, tools can bo used in it without ityury, and tho Id 

BBWB off by ft oae-himdlcd cross-cut ww, wliioli can be worked dirootly in tt 

soft curth. M soon us tlia log is cut oIT Bud loosened hj m 

riscB Slid floiLls !□ Che water. It \a then divided into shingle cuts, qoii 

and tlirown oyt to be «pUt itito shingles, und slinvcd, wlien tl is n ~ 

miirltat. 

II Is sold thut Ibr Qve yearn past tlio averitgo number ol thoss sblngU 
from DeotiiBvillc is not tar from 000,000 h year, Tliey are worth f^ 
to $\6 a thoiiaand. Aliout 200,000 white o»lar mils bkve b 
the Mme [iluco tliia yonr. Tlley nro worth ftxim 8S to $10 n hnnd 

DE80BIPTIVE LABELS FOH MINKHAI. CULUCOTIOHH.' ] 
At the British As3ociB,tion, Mr, Tonniint. ttip well known n 
atmteC & new plan for cooetruoting labels fir mliuirul colk-olitiiu, <i 
of inalcInB them moro svailable to tbo stuiioi^t, by bringing beStm U 
swne tine with tlie objects themselves, their chief chBraat«1at£n a 
iiiiia Mdi hibel gives the name of the iQinornl, its synnnjinsa, dioQ 
tutlon, c^toUine system, hardneas, specillc gmvlty, optical p 
billty orlnlbsLbility before Iho blowpipe, Ac, tOfKlher w' ' 
UoQuftlic principal locnilcios where it has been founii, aiiditanppUoitle 
tuts and manufkcturos when it can be usaCiilly applied. By its introdiu 
hoped many local institutions may be rendered not only m 
student but also sttractlvo to the inten^ng emigrant, who thus may bad 
by [la Aidlity to acquire a knowledge benellctai not oi^y to liimwlf, b 
miiy servo to discover mines of wefdlh hithorto unknown. TbeibUBi 
gpeoimen; — 

Pj/rile. — Iran Pyrttea, Svlphitrd i^Imn, Sexahairol Iron I^/rttit, 
cubic. H B-0 — 60 G4'S — O'l. Case U. iVafl. oonchoidiil, unovea. 
Iau. motftlllu. CaL brara-ytllow, gold-yollow, brown. Brittle B. 
Partly eoluble In nitric uctd. Borne varletiea oontuiti u small qi 
A very common mineral, universally dlffiised in beds and ve 
ditl^rent Ibmiations. £!l>a, piedmont, Saxony, BoUcmio, Hungu;, N 
Sweden, Danpliin^ Derbysliiro, Cornwall, Ac Used in the miuul ' 
sulphur, Bulphato of iron, and aulphurio acid. DIstinguisIied ( 
pyrites by being luo hard to cut with a Unifo ; fWmi the orcH of rilver % 
poto bronxo color, und hurdncss and difficulty of iiision. Ootd !• m 
malleable, and does not give oCT a sulphur odor bofbre the blowpipix 
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EFFECTS OF MOONLIGHT ON VEGETATION. 

Professor Lindley, in his new edition of The Theory and Practice ofE(yriieuJln 
ture, makes the following remarks on the effects of moonlight upon vegetation : 

"As far as is yet known, solar light alone has the power of producing any- 
practical effect upon vegetation. That of the moon has, however, been shown 
to be not without influence. That the moon has a great mechanical effect 
npon our globe is undisputed. Of this, we need not say that the perpetually 
alternate ebbing and flowing of the tide afford the most evident proof But, 
whilst the effects of the moon are admitted to be extremely powerful in this 
respect, tl^ influence of her light, except as regards illumination, has been often 
considered by scientific men as inappreciable ; and the proverbs to the contrary, 
current among the unlearned, have been accordingly estimated as popular errors. 
It has, however, been at last demonstrated that the moon's rays are very 
tax from powerless. We learn from a note by M. Zantedeschi ( Compies Rendus, 
October, 1862), that these rays do affect vegetation. This philosopher states 
that the influence, physical, chemical, and physiological, of the moon's hght^ 
whidi has hitherto been the object of so much research and speculation 
amongst scientific and agricultural writers, has been recently investigated by 
him in consequence of his having had occasion to give a historical summary 
of the works on the subject. In the course of his inquiries he found it neces- 
sary to clear many doubtful points, in doing which his attention was forcibly 
arrested by the movements exercised in mere moonlight, under certain circum- 
stances, by the organs of plants ; and this led him to make the whole subject a 
serious and profound study. His observations were commenced in 184'7, in the 
Botanic Garden at Venice; they were continued in 1848 in the Botanic Gar- 
den at Florence, and at Padua m 1850, 1851, and 1852. In the whole series 
of his experiments, M. Zantedeschi always remarked certain motions in plants 
having a delicate organization as soon as they wore brought under the influ- 
ence of the lunar rays. In those experiments the rays were always diffused, 
• being neither concentrated by lens nor mirror. Such movements could not 
be obtained by the action of heat, in whatever way thermal influences were 
applied. It was in vam to elevate or depress the temperature ; in the absence 
of moonlight the phenomena in question could not have been elicited. The 
plants on which M. Zantedeschi principally experimented were Mimosa cillata^ 
Mimosa pudica, and Desmodium gyrans. He always took great care to 
determine exactly the position of the leafstalks and leaflets of the plants after 

16* 
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thoy hfld been exposed ta the openair, and bafire thpy ware dtrKitlj 
ntkt^ by the lunoi' rayi. Ko tlius nvolded nny cnuses rif ermr trlilch ' 
linvo nriaen from tlio IpipercpplibU moiinn of Iho air, or IVom a Blighl 
of tsmpprature ; nod lio EatiBfloil himsnir fully Ihnt tlie eObcta ubservisl 
resultontifoly fromBiBacticpDcf tl.umjsol Uyhtfrom tlie moon. W" ' 
ODieiIng into minute detidli, It is sufllclont Co say tliBt the iMulta were 
tained when the tomporature of tho nir was 70' Piilir. ; sud when B>>an3n% 
liygroujetw Indicated a medium stnte of humidity. Under . - - — 

tlie leitf BtulkH of Mimosa oiliata wore raised half a. centimatri 
tenths of an incli ; those of the Mimosa pudica were nuged one incl 
tenths ; whilst the loBliots of Dosmodium gyrnna oxliibited distinct 
It waa tliUB demonstrated that moonllf^ht lias the power jisr m of i 
tlie Sensitive Pluit, and consequently that it possesses an InHucnea 
kind on vegetation. It ia tme that the inHuenoe was veiy fcebla, 
with that of the sun; but the aotlon, aucli as it is, ialeft beyond fliri 
tioD. Tliis being: aOj tlie question romalna, what is the practical vol' 
fkctf It will unmedistely ocuur to the reader that possibly the sorei 
are drawn doini orer liotLousee at nigbt, to prevent loss of heat by 
may produce some unappredatcd injury by cntting oS" the raya of t 
wbiob ifature intended to liill upon plsnta na much as the rays of Ih 

" Even artifioisl light is not wholly powcrlosa. De CandoUe 
making CroBuaos expand by iamp-lighi, and Dr. Winn, of TruKvlisil 
that the oxyUydrogon lamp may be made subaervient to horUouUota 
long dark days of winter. It does tiot, bowover, nppeor thtt this ~ 
I'osts upon any oxperunental beais." 

ON THE LAW OF PHYLL0TAXI8, 
The (bllowhig is an ebstraet of a pa]ier on the above subject, n 
Inst meeting of tlie American Association, by Dr. T. 0. Hilganli — 

He wished to prcficnt an attempt tuworda constructing on orgaote ^ 
Pliyllotfucis, towards consti^icting a tlieory of tiut cause of the ons 
of lenree. It whs well known to the gentlemen that liitherto pliyUo 
tlie amiiigemeiit ofleaves, had only been studied In !ta malhomatlesl n 
ODd In its analogy to cosmlcal or to KooloBnoal order, It had b 
thai lonves not opposite ore arranged about a stem always in •lllnr^jl 
tbree, five, eight, or tblrtuen rdwn, and that if the buses of the k 
in tbnlr order of height on the stem be connected by n tlireod irindioB ^ 
the stem, then between niij two auccossite loavoa in a row, the tbretd * 
round the stem once if the leaves are in two or three rows, twice it 
rows, three times if In eight, five if in tliirtoon, ftc In other wol 
ffijoceaaivo leaves on the tliicad wiU be at euoh a distance, thut if U 
tworowH, thesecondleaf will bo half way round tiiaatemj ifthreoTo 
Bocond loaf will bo ono third of the way round; if flvu, the tceond 
tWD-Qllha of tlie way round; if eight, Lhreu^Ightbs ; if thirteen, i 
teauUiB, Jtc But tlie question of Dr. Illlgnrd Is, why ia tills so 7 '' 
the argaaio hiw of devolopment tluit produces this result? If wp o 
er this iiupBlion, can we not at nil events throw soi 
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some hint towards its solution? If we take a flower-stalk of the common 
plantain (plantago major) between the thumb and fingers, we can, by twist- 
ing the stalk in one direction or the other, arrange its bnds in any number of 
rows that the law of phyllotaxis permits, two, three, fire, eight, Ac. As we 
can thus pass from a higher to a lower number, or from n5wer to a higher, at 
pleasure, by simply twisting the stalk, that is, by introducing a constant dis- 
turbance at every point of the stalk, it is plain that the mathematicians will 
allow the organic law to be founded either upon a very high number of rowa^ 
which by a constant interference is reduced to smaller numbers, or upon a 
low number, which is modified into higher ones. The former had been the 
view of Prof. Pierce, in his paper presented to the Cambridge meeting, viz. 
that the organic law of vegetable growth contained, as a fundamental con- 
stant, the surd towards which the scries i, ^, |, f, £a, approximates; and 
that interferences with it, constant or nearly so in each botanical species, 
produced the approximations. Dr. Hilgard, on the contrary, had sought for 
the germ of the law of pliyllotaxis in the numerical genesis of cells. Starting 
with a primal coll generating a second, and assuming that the second requires 
a time to come to maturity, during which the primal cell recuperates its 
powers and produces a third, we have a law which gives the phyllotaxian 
numbers. One cell generates a second^ and then a third. The first and 
second then simultaneously generate each one, which make the whole num- 
ber five. The first, second, and third, are then mature enough to generate 
each one, which makes the whole number eight. Five are then sufBcientiy 
mature to generate each one cell, which raises the whole number to ihiv' 
teen. Here, then, is a simple mode of conceiving of the genesis of cells, which 
g^ves us at once the numbers that occur in phyllotaxis, and no others. But, 
we need also the geometrical element, the position as well as the number 
of the leaves ; and if we can obtain it from this same conception of numerical 
genesis it will be a strong confirmation of the theory, that this lies at the 
foundation of this organic law. Now, if we take a rosette of the house-leek^ 
for example, and number the leaves of the whorl in phyllotaxian order, we 
shall find the successive numbers actually placed in juxtaposition to those 
which in our law of cell genesis would be their parents; that is, 4 and 5 will 
be placed at the base of 1 and 3 ; 6, 7, and 8 at the base of 1, 2, and 3, &a 
This conception of numerical genesis fulfils, therefore, the geometrical con- 
ditions required, and thus asserts its claim to a fundamental position in any 
theory of the organic law of vegetable growth. 

PEOTECTIXG INFLUENCE OF SNOAV ON VEGETATION IN AECnC 

LATITUDES. 

Few of us at home can realize the protecting value of this warm coverlet 
of snow. No eider-down in the cradle of an infant is tucked in more kindly 
than the sleeping dress of winter about this feeble fiower life. The first 
warm snows of August and September falling on a thickly bleached carpet 
of grasses, heaths, and willows, enshrine the flowery growths which nestie 
round them in a non-conducting air-chamber; and as each successive snow 
increases the thickness of the cover, we have, before the intense cold of win- 
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Ur aota in, a light cellulu' bed covered by drifl;, eix, eiglu, or Mn feet di 

wlildi the pluDt retnuiB iu vitslity. Th« itoxen sulaoil ilooa not e 

U1K1IJ tliia nurruw cover of vogelMioii. I bnve luuiid <n inid irint«r In 

liigli lutitude □( 78° DO', tlia aur&iae to aaatl^ maut aa tu bu friable ^' 

ttmoh; and upon the ice Euea commiiuomg wUh a BurlUce leinpcrature (^ 

I liiund >l two 1^1 deep a temperature of — S', at lour foot -|- S', a 

Jbot -|- 36°. M7 experimonta prove tliut the conducting power of Cha g 

is proportioned W its uompresaioa by wiada, miua, drifla, and « 

Ttio curly spring itnd lalo TaJI and summer snows are more oellulnr mmI li 

ootideiiaed tban tlie noju-ly impulpnble powder or winter. Tlie dritti, ttiero- 

foTP, that nooumulate during nius months of the year are disperaod io n " 

deDeed luyers of dilTering density, Wo liave first tbe won 

of M\ wljoii surround the plant ; neit tlie fine impacted m 

ter, and ubovo these tlie later humid deposits of the apriug. It 1r In 

to observe Uie etfecla of tliia dupoBition of layers upon the aofe^ uf tfa 

table growthB below Uiem. These, at least in the earlier si: 

inclined slopes that face the sun, and the Hovoml etrata of snow b 

couiBe Ilie some inelination. The oousequeuoe Is, thut as ILa uppet a 

dissipated by the eaily tliaiWing, and ^uks upon the more corupact] 

below, it is to a great exiont arrested, and runs olT Uko riuu lhn& 1 

of uUy. The plant reposes thus In its cellular bed from Che ruth of II 

aod protected too irom the uightly frosts by the icy roof above iL — JOf^ I 

THE LAITICE PLANT. 

The new and curioua oquatlo plant llvm Modugosoiir, called tlie I) 
Flont [Oiwiraniirafywttraia), must be placed among the mostrenuffka 
oiv reoent hotaJiiciU acquiaitions. 11a existence liad been for • 
known to Iwtaaista through a few dried leaves sent from Mad 
traveller, who was uiuible to transmit living specimens of tbe ci 
diseovered; nod It was not until within the lost few months that ti 
bio oliject could be attained, when scroral living plants w 
to England bom the tibovo mentioned wutitry, by the Hev. Hi. I 
sionury. Tlie Inlorest of this plaut lies in tbe extTaordlnary stnwitcmfl 
lanves, whioli, tinllko tltono of any other known plant, ara a ~ 
ribs luid cross veins only ; the interstices, which in Other leovw wa fi 
with oollular tisstie, hemg here lell almost entirely open, so w to filiri 
leaf the eppeonuioe of a piece of curious net or lattice work, &0111 wfal 
derived its common mime — tho Lattice I'laut. 

HUBTIC OUNAUENT FOB A KOOS 
An omamental object for a window, or room, may bo mudo by pitil 
large pine cone hi the moutli of a glass having a small quantity ofm 
the holtoin. The Booles of Itio cone nro And slightly opened, and l»idad 
are dropped mto the openioga. Water is sprinkled over tho oono, as la 
necessary, say twice a day, and, in a short time, the lentila send u 
Binll green shcolif, and cover tho oono. The scales are opened by pi 
n In any moderately warm ;i1bcc fir 11 Khurt time. 
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ON THE UMTTATION OF THE AKEA ADAPTED TO COTTON 

CULTUKE. 

The following is a resumi of a paper on the reciprocal interest of the cotton 
planter and cotton manufacturer, read at the last meeting of the British 
Association, by Mr. Dawson. The following series of propositions was laid 
down: — 

1. That cotton, from the condition of climates necessary to its culture, can- 
not be grown in Europe, but that, with the single and not important excep- 
tion of the factories in the New England States of America^ it is and must 
long continue to be manufactured almost exclusively in Europe. 2. That the 
present supply is chiefly raised, and for the present must continue to be 
raised, by slave labor — seeing that while, for fifty years, we have sought over 
the whole earth for cotton, we have during that time continued to obtain 
from the slave states of the American Union a continually increasing propor- 
tion of our entire supply. 3. That two-thirds in number at least of the slave 
population of the UAited States have been called into existence, and are now 
directly or indirectly maintained, for the supply of cotton for exportation. 
4. That of the cotton thus exported, three-fourths at least in value are raised 
for and sent to Great Britain alone. And 6. That of the entire quantity we 
import, four-fifths at least in value are thus derived from the United States. 
Each proposition was supported by tabular accounts extracted from the 
public records of Great Britain and the United States, and the conclusion was 
expressed thus: — " That hence, in the present state of the commercial rela- 
tions of the two countries, the cotton planters of the United States are inte- 
rested to the extent of two-thirds at least of their entire exportable produce in 
the maintenance of the cotton manufacture of the United Kingdom ; and that 
reciprocally the cotton manufacturers of the United Kingdom, and through 
them the entire population of the kingdom, are interested, to the extent of 
more than four-fifths of the raw material of that manufacture, in the existing 
arrangements for maintaining the cotton culture of the United States." 

ON THE RELATIONS EXISTING BETWEEN ANIMALS AND MAN. 

In a late nimiber of the American Journal of Medical Science^ Dr. J. Jones 
gives some very curious and interesting facts in relation to animals and man. 
In nature there are two great kingdoms, the animal and vegetable. Dr. Jones 
contends that botli have one common origin — ^tho organic cell — ^the distinction 
between the two kingdoms every day disappearing, most of the organic pro- 
ducts which were thought to distinguish the animal from the vegetable 
liaving been found in botli ; and motion even no longer separates the animal 
from the vegetable world. This property of matter appears to be most inces- 
santly occupie(^ in the minutest organisms ; the motion of the minute ciliss 
of vegetables, the contraction of tlio leaves of the sensitive plant, are familiar 
examples. The only distinction between the lowest orders of the two 
kingdoms, the Protozoa and Algse, is that the former possess to a certain 
extent voluntary motion. In the vegetable kingdom the rudiment of nervous 
apparatusi or a cell-generating nervous force, has not been discovered, 
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altliougli there sra evldeocei of tlie exlstonce of n Ibroc rmiulrlDg th»M 
ooodltiatu, Vix. Iitat, Biolsturo, oxygon, nnd a Bonn, In tlie Ic 
■aimitlB the rudimftitii ur a, nc^rvuuB cell aiuLiot lio diMiovtiitid ; Jti i 
bgllng* poa»est tlie iittrihut«« nC vitality nnd ovon norroiua Ibroa. ThM>p 
point to Ihn coucliuion Cluit nisrvuui fkiroe U ontirvly diBCinot Q«m tlioff 
Wltli raftKinoo to Uj« oifoulalion of itiv blood, Dr. Joaea, ftflor ooming ip 
conclusion ilmt tho heart is tlio «mnlla»t In fiHbca und tli^ lurgest in U 
l]lu«tnttoB tije llioory of tli« airouluiion ; — The number of boat* of the pi 
• roinulD nro In &ahea gonsrolly fVoni 30 to 24 ; in ttogt, about SB ; ia ^ 
&om 100 to !0I}{ the plgooo, common hon, unit horon hftving rupo 
ISO, 140, aijil IWO. Taking unimoU— in an ox tbs number is 38 ; ' 
a dioop, IB ; on opo, UD ; a dog, 9D to SS ; a cut, 100 to ItO ; a lum;^ 
n guluuu-pig, HO. la kumnn boiuga, In Hie Qnt yov, ths munbor li 1' 
130; sooond yonr, 100 lo 116; tiiiril ycnr, 90 to 100; About tlM b 
year, OB to UO; nbout tho fbtirtoanlli yoor, SO to SO; middle nf Ul 
16 ; ia old ago, GO tu 66, Takiog the mnmintillii generally, ths n 
ttom S9 lo 140. A doKS relutiou exists belwmatliorapiili? of fill's 
Utlon of the blood anil the mmnber of resplmtions in d minuto. ITrOBl ■ 
appears that cold-bloodi-il nnimola arc such, not from any iieoullwcfa 
iJiysloal endowments of the orgaDioorincrginlonioloauIesofthslrlx 
ftom QiB peculiarity of stracturo of thou' circulntory and rDSpimtory q 
and thai the perfection of thcie two ayatt^nis may he tnk<.>n na Uie iodBZa 

rapidity of the physloal aud ohemlcnt djongea of the moleoulea of tlialr n 

aod BOJidB, the intcUigunoe and ootivity of the Ulb-actionj bolng propwtlciut^ 
gonerally to tlie rapidity and amount of tlie phy»oiil anil oliomlooJ ohongM of 
the orgfiDlo and Inoi^oulo niolei'Uli^a. 
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At the Albnny meeting of the American Aieodittlon, Mr. Sn, I 
read a paper on the InHuonoB of light and water on 
radicle lu the germhiation uf plunU. Tlio tliuory beroUiibce h.. . 
lliaC tho plumule fbllowed the liglit and tiie radicle avoided It 
BetUu, bad made un experiment in whidi, by rclleatiug light upward H 
mirror to the mould containing tho seed, the plumule grevr devu ■ 
radicle upward. Mr. Dnacomb detailed eovcrol comfully condaotwl.'ai 
monta, tho reaulta of wliicli did not tend to confirm the old tbwif.^ 
plutimlo invariably grew upward and the radicle grew downward Ml" 
opword. 

Prof AgBsaU said that fbr a number of years lie had boon n 
. logDUB experiments. Uia were to ascertain whether the dinM<tiaa fi 
plumule and nulloto was not di^niiiuNl by eomvUiIng wltl^n the • 
order to obtain some analogy to the winga, arms, aud other oxtrrmlthifld 
body of onimnlii. Ho wwod crosaos in Howcr-pots, In diltliront p< 
the plumule always grew up wliile thi> mdiclu alvmyi grew down, into M 
■pua if there was nothing else there. 
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TKANSMUTATION OF SPECIES IN PLANTS. 

At the last meeting of the British Association, ProC Henslow presented 
the result of some experiments, in which he had so far succeeded in changing 
the character of jEgUops ovaia as to lead him to conclude that M. Fabre's 
original statement, that it was the origin of the domestic wheat, Triticum 
aaUvurn^ was not altogether without foundation. He exhibited specimens, in 
which the form of uEgilops ovata had undergone considerable change ; but 
he had not yet succeeded in obtaining the characters of Triticum sativum. 
Prof. Henslow then exhibited forms of Gentaurea nigra and C. nigrescens, in 
which it was seen that these plants liad completely passed one into the 
other. He then referred to instances of the species of Rosa, Primula, and 
Anagallis, passing one into the other. 

Mr. Bentham stated that when he first began to study botany, he thought 
pennanent characters ought to be regarded as distinctive of species. He 
now, however, believed that permanent characters might be given to plants 
by locality and climate, which had no right to be regarded as distinct 
species. He then proceeded to refer to his own experience of the Flora of 
Europe, Asia, and Africa, as contrasted with that of the British Islands. He 
instanced more particularly Bellis perennis and B. sylvesiris as the same 
plant, and Taraxacum obovatum and T. loevigaium. He thought that all the 
forms of Rubus, with the exception, perhaps, of i?. ccesius, ought to bo 
referred to B. fruiicosus. Sir "W. Jardine referred to instances of birds in 
which external circumstances changed the color of their plumage and other 
points of their structure. Prof. Balfour referred to instances of plants which 
varied very much in their characters, according to the circumstances in 
which they were placed. He mentioned the case of Pontederia crassipes^ 
which assumed, according to its treatment, quite different characters. Acci- 
dental changes in form frequently became permanent, of which he related an 
instance in a fern at the Edinburgh Botanic Gardens. 

ON THE DEVELOPMENT OF THE ESIBRYO OF FLOWERING 

PLANTS. 

In a paper presented at the last meeting of the British Association, Prof* 
Henfrey announced that Prof Schleiden and Dr. Schacht had given up their 
opinion that the end of the pollen-tube produced the embryo in the seeds of 
flowering plants ; and had come to the conclusion that the embryo is formed 
from a distinct protein mass, contained in the embryo sac. He also pointed 
out that the embryo mass does not become a regular cell covered with 
celluloso till after the pollen-tube has come in contact with the embryo sac. 

ON THE GERMINATION OF SEEDS. 

In Lindley's Theory of HorticuUure^ it is stated that a M. Otto, of Berlin, 
employs oxahc acid to make old seeds germinate. The seeds are put into a 
botUe filled with oxahc acid, and remain there till the germination is 
observable, which generally takes place in from twenty-four to forty-eight 
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liouM, wlion th« svedH nro i&ken not, and sawn in t 
ooime, plRcsd In a BUitabto Uinporftture u the Bends aay requtro. Auothm 
war 1b to tnko a wooUoti clolh, luiU wet it with oxalio acid, on wliioh Iho 
,^fedB are plauud aail fulded up, Held pitt Into a fiultalily healed atriicture. B; 
thifl method, HDcds huTo boeii finind to vofrctatQ equally aa well es in Iha 
bottle. Eawntlal mm) musl be taken to reiDOve the seeds out of (lie tcid u 
Roon M vegetation ia ubservalile. H. Otto found, that hj tbia moans iMdA 
that wero ttom twenty Co forty years old grow; while the same kinds, liiS^m 
In tUu usMid QuutDer, did not grow at oIL ^^^H 

ON TUK BTUt>Y OF TUB PtlNOI, ^^H 

Kr. 0. L. Andrews, In a recent oommunioatioo with the Boston Soe. ap^ 
Eift., remarked, ^that MyDulogy (the study uf ftiDgi), oltbougb btwet w& 
HricniB difHoultiea, and requiring pationt and persevering labor, uffsn m 
immenBCi and exceedingly interesting Held of study. A aeries of yean would 
be requlaito to complete a oatalogns of those found within the borden of lli» 
United States. Fries, tlie well known author of a work on Fungi, lacntiMII 
hdviug found two Uiousand species oomprlsed within the llmllB of a (qoMl 
fiirloog. TUoir UQivBresJity is very remarkaJjIe, and we llnU but fcir 
■abEtiuioes in nature ezemp(«d tkim their inroudg, Kvery tribe of jduria 
posseae* pecnllar led charactcrlsUa spoclDB on tlie stem or leaf. Tliey «n 
fbund upon bottles, ebth, thrend, opium, roosted inout^ dead fll«^ ptp' 
bristles, old stockings, and In other eigually curious nltnatlonB. Our IV 
dothlng, fu^l, books, food, in aliort nlmoet every object tarma a « 
habitat fbr Rome speaicH or uthor of iliose vogtitublo gjowtha. 






ON XnK I'HODUOB Alfl) CyMl'OStTION OK WllKAT. 

At a rooent meeting of the British AsaoolDtion, Dr. Qilbert mad a pqtf 
ooiitiJniDg the results of n large number of experiments mads by him aod 
Mr. T<nwoB, during a period of several years, upon wheat grown in England 
M well as abroad. Dr. Qilbert subjoctcd tbe various coarse and dno vadetiM 
• of flour to analysis, and showed tliut the nitrogen increasalin proportkniH 
the sample was oonraor and eontninod mora bran. The flour that ooDta' ' 
ICHEt nitrogon was tliat which look up least water in the prooosi of b 
niaklng, and on interesting qiiesCloa arose as to the nutritive valuo of ^ 
conbdnlng muoli or no bran; Dr. GUbert's opinion being tn htor tT 
Isltur, aa fur as working men ere concemod, notwithstanding the tbeo 
higlier TOluB of broad contBlning bran. Another IntenMlJng bet at 
I)r. Qilbert was, that tlie Block Boa wheat in Europe and the 8outtaeni|| 
wheat In America wore far richer In gluten than thoso from moro u 
laliCudes, those from Dnntuc contBlning least gluten, whilst they at 
umung bread niaking grain, Tho charontor of the glatim seomoil di 
ill some degreo on its oily constituent, and thercibre tho quality of t3 
depends on tho maturation of tho sDe<l, Dr. R. D. Thompson ronnU:' 
the value of brsud might depend on tho state of hydration of the |l _ 
gluten ; but wns douhtfiil as to the value assigned to the nutrilknu <), 
of Hlarah, as tlie Frouoh chcmiaii proved l.lutt ttie stardi was often Iidl 



BOTANY. 363 

gested. Dr. Voelcker stated that he had arrived at siinilar experimental con- 
dosions as Dr. Gilbert, but while he acknowledged that starchy bread was 
mechanically the best, he combated Dr. Gilbert's view, that this was the most 
wholesome kind of bread for the working man. He traced the phosphoric 
acid found by Dr. Gilbert in the bran to phosphorus contained as such in the 
^ten, Dr. Voelcker having found this element in caseine and legumine. 

MICEOSCOPIC DISCOVERIES OF THE NATUEE OF BLIGHT IN 

WHEAT. 

M. C. Davaine has lately published in the Comptes Rendus the result of his 
researches into the nature of blight in wheat, of wliich account the following 
is an abstract : — "Wheat is subject to a disease which in rainy seasons is very 
prevalent m certain districts ; it is known imder the name of bhght. This 
disease is caused by microscopic animalcules, whose organization is similar 
to that of the cyUndric worms wliich Uve as parasites in the vorticello and in 
man. They are helminthes of the order of nematoides — ^thread worms. These 
wheat worms have the remarkable capabiUty of remaining in a dry and homy 
state for years, and then regaining life and motion on being moistened, and 
this process can be repeated eight or ten times. It was long disputed whe- 
ther they were animals or vegetables. On examining a grain of blighted 
wheat, it is found to consist of a hard shell filled with white powder. This 
powder contains no trace of starch ; it consists entirely of microscopic threads, 
which are dry, stiff worms. When placed in water these worms exhibit 
hygroscopic motion for a few moments. When the wheat is new they soon 
make other manifold and considerable movements which are unmistakable 
signs of life. When the grain is old it requires several hours, or sometimes 
even days, before they resume motion and life. In a single grain of affected 
wheat there are generally several thousands of these worms. They have no 
sexual distinctions ; they xire the offspring of other forms. Before a bUght 
comes on there are found from two to twelve larger worms in each kernel 
which is about to bo affected, and the females of these larger worms have 
been observed to lay eggs. If blighted wheat is sown with sound, the worms, 
after a few weeks, and when the sound wheat has germinated, are awakened 
into life by the moisture of the earth, break through the tliin shell which has 
confined them, and follow the dictates of individual enterprise. The great 
mass of them die an unfruitful death, but a few reach the germinated wheat 
and effect a lodgment in the stalk under the forming leaves. They are car- 
ried up by the growth of the plant, and in wet weather by their own exer- 
tions. As tliey are dried up most of the time, they suffer no considerable 
change until they enter into the forming kernels and lay their eggs. The 
blighted wheat is no more grain than nutgalls are fruit. Its tissue is com- 
posed of hypertrophical cells. It is only after the worms have entered this 
tissue that their reproductive organs become distinct. Both males aud 
females become much larger, but the females are larger than the males and 
lay a multitude of eggs, in wliich can bo seen an embryo that soon breaks 
tlurough the membrane of the egg and commences its larva life. By the time 
the sound com is ripe tlie parents are dead, their remains are dried into 
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(iltnost potlibg, lb« CSS ilic^lli tu^ ubiorbed, and the ^nli 
QUed with QOthiag but wldto powder. l1iU Is. aa befure 
bflmititbce. 

ORIGIN OF THE W0KAT PLANT. 
Mucb intorast lina or late been excited Bmong: botaniBt!! by tbe atitMl 
of MU. Fabbb and Ddnal, thut they hiivu Buw-eeded in produmg tlio 1 
vf>t«d wboat (TWttcum eatiimm) troai a vurict; oT gnta ktiawn in tho tooth of , 
Eunipe OS ^gilopa oraia. This gross undtv cultiiation is eoJd to nmuino tV 
tarm called jEf/^f iriticiidcs, and QoaHy to become wheat. M. Fubro aHf«, 
that tile complete diango was produced In twelve years by eocBtiuit oultivft- 
twn. Iftbis view ie uurrcct, tiien botauista are wrong in Buppoung wheat to 
be a THliettm, and it inual be rofpirded merely ne a vmiely of jKgilap*, kepi 
up entirely by the art oT (lie Agriculturiat. We (Jo not see oommon wbeftt In a 
vrild state, but wo meet with tiie grass whence it ia derived. Wheat nonid 
He«in to bo a rariety rendered permanent by cultivation. The opinions of Fabn 
b»ve heon supported by strong evidence. Of lute, however, M. Gud(vn bu 
published a paper in tlie Annata dea Seiencei Nalwallet, In which be malnUltifl 
that jSgilopt tril^ida is not a mere rarioty of jSgilopi orala. but tbot It h 
a hybrid between the oultivated wheat and the latter plant, f his slulement 
geems, at oil events, to confirm the idea, that wbeac and tho -.Hffilnpa an) 
nearly alUed plant*, for hybrids are not easily produced, except I 
plniits which reaemblB each other cloaely. Thia would be tho Ontld 
inatoncs of a hybrid nniong grassba. There can he no doubt that tl 
and jE^ilops arata ore congener^ and tliat they exlilblt evidUit II 
reseniblance. There appoun, Iherefure, to be nradi plausibility in tl 
meet ofFabre; and tlie hybridization spolcen of byM. Oodroniuytwfl 
auch OS would occur between varieties of tho B])ecieB. The maltW %% 
lore, by no means settled, and fUrthor experiments itre required. 

BEA WJCEI> TOR FOOP. 

At a recent olinique of the New York College of Physicians and Stq 
Prof. DultoD diHOUased the subject of articles of diet prepujed in put Ir 
weeds, or Algo^ fbr the use of that class of patients for whom Adtaa ti 
ootod. The Proftssor showed and distributed specimens of tho pi 
Buoh as biscuit and uiiocolab?, togetiier witli the seit weeds which entered into 
thehr composition- 
He stated that recent researches by Dr. John Dnvy and Prof. Apjohn. of 
Trinity College, Dublin, had proved the great value of many vanctloe of Alg« 
OS articles of nutriment; that Ihey hud UBlablished, experimentally, ths Unt 
that they contain tho Protein prindplcs so neceasary Ibr the support of aniiMt 
life, to ft greater omounttlian even tlie belt wUealcD flour; that UieyaboOB* « 
in the phosphate of lime and tbe fixed allialicB; and tliat they contain MCk % 
quantities of ladiue ea should render them veiy valuable orUcIea of food At 
persons laboring under scrofbjoua and tuberculous diieus(«. 

TliB attontioQ of a firm in New Yorlt having been called to tblc« 
these gentlemen had formed and snccessrully carried out tlieldeftof pi 
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articles of diet wliich should abound in the active principles of these Aljce, and 
should at the same time be palatable and digestible. For this purpose they 
have selected some of these sea weeds best adapted to the object in view ; and 
after drying and grinding them, have incorporated them with other common 
esculent materials, such as flour and cocoa, and converted the mixtures into 
bread, biscuit, chocolate, and th«.) liko. 

The preparations exhibited are certainly very palatable, and, we are assured, 
are entirely digestible. Their constitution was stated to be such that eack 
biscuit weighing half an ounce, contained about one thirtieth of a grain of 
Iodine ; and that a similar amount was present in the quantity of chocolate 
required for each cup of the liquid beverage. After some remarks upon the 
composition of cocoa^ and the peculiar advantages of a combination of it with 
a natural Iodine-bearing substance to produce an agreeable substitute for the 
cod-liver oil which is so offensive to most tastes and stomachs. Dr. Dalton 
concluded by observing that, although' these preparations had not as yet been 
tried as to their medicinal efl&cacy, the principle involved in them was one 
which deserved the serious attention of the profession ; and he hoped their 
merits would be fairly and fully tested. 

JAPANESE COTTON AND HEMP. 

Samples of the cotton and hemp raised in Japan have recently been received 
in this country. The cotton, examined under a glass, is not as fine as the 
average of American, and the fibre is shorter and more easily broken. It has 
a fine color, however, and the fibre has a greater number of barbs, so that it 
will draw, with proper handling, into a very fine thread. It has apparently 
a great many natural crooks in each fibre (this appearance may be given to it 
in dressing), which renders it easier to spin and makes a bat of it very elastic. 
From this cause and a natural harshness owing to the number of barbs in the 
fibre, it feels to the touch very much like wood. The hemp is entirely desti- 
tute of any flinty appearance, and possesses a long woody fibre about five feet 
in length- The whole resembles the thin bark of a tree until separated into 
fibres, and is quite stiff, with a resinous sap. 



JU.TTBDCOl'a RECENT 



IN ULBCrmo-Fff 



Prof, MuttQucci, in a loller to Prof. FaradRj', May 1, 1888, oon 
tbe rcBulta of liia recant experimentB in Glectro-pUyBiolDg}'. He sa 

I have lately luccocded in demonHtnitlns iinil niousuring tbe phc 
vUeli I have oalled muscular retipiraiiaa. Tha rcspiratiun, wbloh S 
tlia kbBorption of oxy^^n nod the oxhalatlon of carbonic aAId g, 
living mtiEctea, and of which I liave determinod tho princlpikl dm 
iuteniity compared mth thai of the eeaerol respinttjoa or on Bnin 
Bluilied psrtiouUrly on muacloB In contraction. 1 have proved that til 
Btion iiiereotca arnsiderably in the act of pontrnolion, and have memi 
bcreaee. 

A nUHcIo which contractB, absorbs wIiUo ia contractlan n mudl i 
quantity of oxygen, and exlialcB a much greater quantity of corbonto H 
azote, Uiim does tho aamo mueole in a state of rcjuM. A part of th* a 
add oxlittloe in tho lur, tho tnuBCle Imbibea tho other part, which pi 
to Bucccaalve roiplratjon and produo?B aiphyjiy t/f Ihe munela. Tlina k 
soon oe«s«s to oontraot under tbe Influeaoa of ah etectro-magoetid fl 
when it ia encloeed in n small apace of air; this ccsaatlon takes pi 
longer Interval of time if tlie masde is In tbe open air, and mocli n 
itUl if tliere bo a solution of potosli at the bottom of the recipient in wMeb fli 
muHila ia auapended. MuacJes which have bwn kept long in viuiuuiii ortt 
liydrogon are Devertliolcsa capable, though in a less degree, of exiialing ca^ 
boiilo add while in contraction. This proves clearly that tbe oxygon which 
fUroish'ea tho cdrbonio acid exiata iti tbe muado in a stato of oonhiiuitldB. 
Aocording to the tliwri«s of Joule, I'liomson, Ao., thu clicraical action whitt 
is tnuiarorriiwi, or which gives rise to beat, is uIbo ispnwnitcd by n oatiib' 
quantity of vM vi'i'o, or by an oqnlvnluit of moehanical work. 3 liuvo thut^ 
fbro bei^ii ablu to lueasura the theoretical Kork duo to the oxygon coniupM^ 
taking tile numhera wlilch I had foutiiiUfur auBCular n>spiratian during cOBi 
traction, and in oonseiiucnoo the quantity of boot developed by this diendod: 
ncUun, and finally this fhtareticai v>ork according to tbe dyniunlcal equivalnt 
ofheaL I have compared this number with that which expreaaos thi nrf' 
iwrk which ia obtained by iq^nsuring tho weight which a muscle In ooutmcttett' 
can ruiae to a certain height, and tlie numbsr of contrnctioiiB whicli n a 
am pertorxa In s given tbnc. It results (torn this onrnjioiiaon, tlial tl 
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number is somewhat greater than the second, and the heat developed by con- 
traction ought to be admitted among the causes of this slight difference : these 
two numbers are tjicrefore sufficiently in accordance with each other. 

I have completed these researches by some new studies on induced con- 
traction, that is to say, on the phenomenon of the irritation of a nerve in con- 
tact with a muscle in contraction. A great number of experiments lately 
made on the discharge of the torpedo, and on the analogy between this dis- 
charge and muscular contraction, have led me to establish the existence of an 
electrical discharge in the act of muscular contraction. The general conclusion 
to be drawn from these researches is, therefore, that the chemical action which 
accompanies muscular contraction developes in living bodies, as in the pile or 
in a steam-engine, heat, electricity, and vis viva, according to the same mecha- 
nical laws. 

Allow me to describe to you briefly the only one of these experiments 
which can be repeated in a lecture, and which proves the principal fact of 
these researches, although it is limited to prove that muscles in contraction 
develope a greater quantity of carbonic acid than those in repose. Take two 
wide-mouthed glass phials of equal size, 100 or 120 cub. centims. ; pour 10 
cub. centims. of lime-water (eau de chaux) into each of these phials. Prepare 
ten frogs in the manner of Galvani, that is, reducing them to a piece of spinal 
marrow, thiglis, and legs without the claws, which are cut in order to avoid 
contact with the liquid in the phials. The cork of one of these phials is pro- 
vided with five hooks, either of copper or iron, on which five of the prepared 
firogs are fixed. Through the cork of the other phial are passed two iron 
wirefl^ bent horizontally in the interior of the phial ; the other five frogs are 
fixed by the spinal marrow to these wires. This preparation must be accom- 
plished as rapidly as possible, and both the phials be ready at the same instant, 
and great care taken to avoid the contact of the frogs with the sides of the 
phials or the liqiiid. When all is in readiness, with a pile of two or three ele- 
ments of Grove, and with an electro-magnetic machine, such as is employed 
for medical purposes, the five frogs suspended on the two iron wires are made 
to contract After the lapse of five or six minutes, during which time the 
passage of the current has been interrupted at intervals in order to keep up 
the force of the contractions, agitate gently the hquid, withdraw the frogs, 
dose rapidly the phials, and agitate the liquid again. You will then see that 
the lime-water contained in the phial in which the frogs were contracted is 
much whiter and more turbid than the same liquid contained in the other 
phial in which the frogs were left in repose. It is almost superfluous to add, 
that I made the complete analysis of the air in contact with the frogs accord- 
ing to the methods generally employed. 

ON THE ASSIMILATIVE POAVER OF VAEIOUS FATTY BODIES. 

All fatty bodies do not possess the same power of assimilation ; some are 
digested with an almost inexhaustible fadhty ; with others, on the contrary, 
the organism soon arrives at what may be termed saturation ; so that after 
a certain time the fatty body will be found in the excrements, almost nn* 
altered. 
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M . SiYthe tolla ua that butter, olive, popp7, almond, and wbtilH oils, Zag- 
Ilgli ood liver oil, cod livor oil wosbed or discolored witli alkalies and charcoal, 
and piiro btown cod liver oil. were all auooosavely admicifltored by him to 
one man In good health, and under tt regular diet, in dosea iporensiii); (torn 30 
to GO grammBB duiing tho day. By an exact daily dotenuinatioli nf tbft 
quantity of oil oontuined in Ibo Ikecos, bu ascertuincd the average Dumtior of 
dftya Dcoemary to arrive at complete iaturation, that is. whoa Ibo whole of 
the fatty body waa found in the excrementH ; — for poppy, alraonda, and Qliva 
wla, twelve dayii i for butter, wLmJe oil, and English cod liver oil, deoolured 
or washed, about a month ; while pure brown cod liver oil administered Ibt 
a month, fiiUcd to produce any perceptible increase m the fslty mailer of tho 
axarementg. Whence U. Berthe divides tho latty bodies into three clftnea, 
baaed on tlicir powers of assimilation. 

Ul Ctaw. — Bodies diOicJult of assimilation: — Poppy, almonds, and oUve 
oils, ajid probably oil the vegetable oils. 

3^ Clas>. — Aaaimilable bodies: — Butter, whale oil, white, 
decolored cod livur oils, and probably all the animal bla. 

34 Ciass. — Very assimilftble bodioB: — Brown and pure cod liver oil. 

VIVIPARITV AND OTIPARITT, • 

M the American ABSociatlon Albany meeting. Professor Agassiz madd • 
communicatiDn on viviparity and ovipnrity, which his reeeorchea m embry- 
ology have thrown great light on. At one IJme it was believed that Ibow 
animals which brou^t forth their young alive, hod poeiiliarilieB which ilidi- 
SBted exduiuve relationship. The progress of embryology had provtd that 
there was no suoh relationship, and no radical dltfercnoe between vivlporont 
and oviparous Bnimals. In the family of ansbes there were vivlparoin ami 
oviparous genera. Tlie vipers brought forth their young alive, but Ih^ vtm 
no mora lilte quadrupeds for all that. Among quadrupeds, too, the nuosu- 
piala, when first bora, wero carried about by tlie mother, attached to the nip- 
ple, until they wero capable of being bom again, and standing on Chnir owa 
legs. Flocentnl connection between mother and young was of no ooiutdep- 
able coosequpnoe. Sharks showed that — some oviparous, though aharks h»J 
not many egp like most fishes, but few and large in proportion to th«ir we, 
aa thoH of a hen ; some viviparous witliout placental oonnectton — nnd aontt 
vith. TM thi! mode of development in all three was prot^Iy the som 
and WHB a shark development. Tboro was nothing in it which wns nlllod U 
that of birds in aniniiaia. This had a decided iitfliieDce on cliisulloalion. 
Thcro wua no renson Tor separating the manupuds from othsr mammals. In 
each group and diUbrent class the relation between tlie nodea of devoloi^ 
mont indicated the real relations of tho animals. Animals which wen d^ 
Tolopod in tho siune manner wore sure to bo (bund in tho end to bvloac 
to the same general diviuon. Ue would moinlnln this, that tho diafin» 
tlona founded on complications of structure muat be givou up for getwra 
Qloaaiflcation, and conSoed to the minor dislluotioiis. This wna n mndJA*- 
tion of Uio system of Cuvier, but \\p trusted that we should not mnoli Imiyw 
be compelled to depond on complicntiona of etmi'iiirc for gvuoral iLtvt 
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•loDS, but have a principlo over which there should be no poaslbiHty of dia- 

CQSSioZL 

nrVTESTIGATIOXS RELATIVE TO THE TEREDO OR SHIP-WORM IN 

AMERICAN WATERS. 

The following is an abstract of a paper recentlj read before the National 
Institute at Washington, by James Jarvis, Esq., who has been engaged since 
1849 in a series of experiments concerning the Teredo, or ship-worm, by order 
of the Bureau of Yards and Docks. In order to ascertain the best composition 
for resisting the attacks of the teredo upon wood he painted a number of 
blocks and boxes with various compounds — some he left unprepared, and some 
partly painted — and sunk them in Elizabeth river at Norfolk, Va., in the 
month of April. 

I commence about the twelfth of June to examine the blocks and boxes. 
I have never been able to discover any of the animalcula until about the 20th 
of June. The examination takes place as follows : The blocks and boxes are 
taken from their locations and wiped clean and dry of the fucus and bamade. 
After a strict examination, and seeing no orifice, I apply a magnif3riiig glass, 
with which I run over the sur&ce ; no hole appearing where a minute animal 
might have entered, I take a fine shaving ofif the surface, and then apply the 
glass again. About the 20th of June, annually, I begin to discover a minute 
hole ; I then cut around the orifice, and see a very small white bulb of almost 
invisible matter. I remove the atom by hfting it on the point of a fine 
needle, and place the object under the microscope, where I see developed the 
Teredo, the Salt-water Worm, perfect in all its parts, and capable of cutting 
wood for its subsistence. As soon as the shell-fish is discovered, the crust 
which protects the animal can be also seen formed around it Daily the animal 
oontinues to grow ahead — I say grow ahead, for these creatures have no loco- 
motive powers; they have neither arms, legs, nor fins, but grow like an 
ojBter ; they are a gelatinous substance ; their habitations are only in wood. 
As they grow, they maniifacture a calcareous sheathing adherent to the sur- 
&ce of the burrow. The animal grows as that envelope of lime increases in 
size ; but at all times the shell-fish seems to fill the latter. During the sum- 
mer they grow from six to twelve inches in length, and generally to about 
three-eighths of an inch at most in diameter, at Norfolk harbor. The worm 
excavates a tunnel equal to twelve inches in length and three-eighths of an 
inch in diameter; the wood excavated would be more than a cubic inch, if in 
a solid piece. The body of the worm and its shelly envelope, if in a solid, 
would not be half its contents. What becomes of the wood excavated ? 

I continue to place the blocks in the river until after frost ; I have never 
(so far) discovered any sign of the shell-fish in any of the pieces of wood 
deposited after the 29th of September. It may be relied on as to the harbor 
of Norfolk, and I suppose of the Chesapeake Bay and its tributaries, up stream 
as far as the water is suflBciently salt, that the salt-water worm does not hatch 
before the 20th of Juno of each year, and that they do not enter after the 
80th of September of each year. The shell-fish being hatched before the 30th 
"of September will continue to do damage until the cold weather degtrojTS 
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tlum or the wood ia broken, and they die or wwte a,-mv Id tkeir tiloevM. |a 
the harbor or New York I suppose tlieir rieFolotiment cominetic'ra some tuM 
about the ttret of July. I am not biu'o, but I believe Umt Urn; will kmf 
devolc^ing tlie whole year in the waters as fur eoutli as OharloBlon, S. C, U 
well OH in ell the wana chmntos, the West and RreI Inijias, Ac, lu Uie h■^ 
borsof DostanBudPertamoutliiNow Hampshire, wliere we ImvoNuvyYardit 
Uie worm does hut little ii^jiiL'y. nioe driven ttir an; of the hrhl)^ uroaidag 
(hiin bosUm to Chorlentawn, or crossingthc river ^mPortunoutb w Eitttrjr, 
Mdne, will not be ix^urcd in a number of yeara ; the wonn in those liaHKCi 
Is ami^ iu appearonee, like vermictJli thresda ueed in soups. The ilamagi 
dona to [ilies In tlioae harbors is at high und tow water nmrka ; thcro aeenu 
to be a {muse when the tide is done running up or down, and nt ihnee twa 
points only are tlieae aiiimnls misc^hiovous in those harbors. It is said thai 
they are not as destruclive near iJio New York city aide, eitlier in the Korth 
or East river, ta they are on the Brooklyn side or the Jency aide, I bavo 
aeon wood seriously li^ured on the Long lahind (Brooklyn) side; imd have 
been well infonned that the piles driven at the different Terries on the New 
York city sides (Iforth and Utut) are but little damaged, compared ti 
itsJury done in the Bay betwixt the Havy Yard, at Brooklyn, and llw <ri| 
Williamsburg, Long Island. One thlnfc is oertaiu : all ve 
New York trade should he protected Imm theee enemies to o 
suppose the cause of the worm not developing near the wharves of tt 
le the grciit quautitj of flilh which must run otf tolo the river, and a 
u puiiun to the animal. In the liarbor of Baltunore, ns liigh as tlie boslB, ^ 
worm does uot appear, and as far down in tlie barhur as Fell's Pobt, tho 
animal does but little damage. Baits of thnber remiuD in the dodndte^ 
summer njonthg^ without being injured. It is not udvisuhla tc 
bottom, Ktijmjiand, as low down as Fort McHenry; and nowli«n4 
Ohosnpoako Bay. I believe it dangerous to risk, unprepnrod, v 
in any river or inlet Uve miles from its mouth, that emplies Inta ti 

In the hhrbors of Boston and Portsmouth, N. H., it is 
to be charred, or to have tlie berk on, or to hove pniut snd other « 
on tliam; for tlie thuber is sccuro Ihim serious damage by the did 
twentyllve years, and that will be as lonp us the limber expoMd to eg 
will oontlnue cloar of other decay. I would prepare or leave tiie h " 
the pQee which I sliould drive in tho horbore of New York ami I 
fbr I believe ihni in u very dry seaton the worm will develope In the ij 
of SalUmore bolow tlie basin. There have been Nuch e« 
wil! bo (bund to bo inere safe to haro all t}w pUoa driven near tba U 
of Now York city, on tho Jinet or North river, prrpared agajntt tl 
water worm. In thia liorbor and !la vicinity. It is positively ni 
the piles be proteeted, that Is, tlmt tliey are driven ia hark, or 
oaolher manner as tnude plain in ilua cumrnunlcntion. 

The boliom plank of a ship unprolfcted here, aad kept submerged n 

mer, vrill be dcyitroyDd. The iiMirf?, thnt Is, th* wood bfheiat the a 

e euTftee of llm iiliink, will h« riddled lo a honpy-eomb In e 
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and alHioTigh so riddled, there cannot be seen a hole on the sor&ces where 
the animal enJbers. I underscore the word ** enters," because writers say 
that " the worm enders into the minute pores or perforations of the wood.^' 
It may be so — these animals may enter ; but I doubt it, and I doubt that 
any mail, living or dead, ever saw one of these <inim«lf^ " excluded from the 
egg." As soon as they are brought forth (no matter how), they commence 
their ravages. On the surface of the wood exposed there is never a visible 
sign of an orifice whilst the wood is wet Mark this: the sixteenth of an 
indoi fit>m wiiere we may say is the embiyo, they have grown to a size in 
diameter equal to the distance grown ahead. These animals have a head or 
Ittvalved auger, two parts woiidng on a hinge, something like small pearl 
cops with fine cutters (teeth), that look under the microscope well adapted to 
the destructive purpose, were the substance a custard to pass through, 
instead of its being, as it often is, a hard pine knot How strange It is that 
these creatures will perforate the hardest wood ; I often believe that they 
have a power (perhaps a peculiar acid) with which the hardest substances 
can be softened and perforated. 

These destructive animals have posteriorly two minute tubular inlets, 
through which the water as well as the oxygen can be drawn. When a 
vessers bottom is examined that has been prepared against the attack of the 
worm, by exposing the bottom to the sun so as to dry i^ hundreds of these 
tubes can be seen thrust through the surface, that were invisible when the 
bottom plank was first cleansed of the weed. It is to get a supply of water 
to moisten them, that they make use of their membranous tulMilar appen- 
dages. 

One authority says, they were ori^nally brought from India. I am almost 
certam that the aborigines of this country had to take their canoes out of the 
water to preserve them firom their ravages. These animals, with all their 
destructive powers, never bore through a ship's bottom plank — ^never pass 
through it to open space. The empty boxes which I have had in the river 
prove this beyond aU doubt: more than one hundred boxes have been 
examined, and not an orifice to be seen on the inside of the box, and no 
place of entering on the outside surface ; all the parts that are injured by the 
worm, are betwixt the out and inside sur&ces. If two pieces of wood are 
fitted together close, these mollusks wiU pass on as if it were a solid block. 
They are the secret agents, the cause of many ships being "in the deep 
bosom of the ocean buried." So &r as I have seen, there is no wood, bitter 
or sweet, except the cabbage-tree, that the worm would not attack or enter. 

1 have prepared many of the empty boxes by painting them, leaving a 
small part, the edges, ba/re, purposely to invite attack ; and have never failed 
to have the animal in abundance. I have prepared rods not more than one 
fourth of an inch in diameter, with different kinds of paints, leaving one end 
bare ; the worm would appear at the bare end, and bore on to the other end 
of the rod, one foot in length. 

The boxes prepared with paint have not been damaged, except from the 
iiyury commencing at the select part left bare or unprepared. The boards of 
the boxes wero generally three eighths of an inch tiiick ; by holding the hos 
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36a ANNLTAI. OF SOIENTiriC DISCOVERY. 

Up to the light nftor tlio deiith of tha nutaia], tbe meanflering of tho wonn owk 
bo traced very doae Co tha ouUude, nnil us dose to tlio inside aurfkie; but 
nevar paSBiug through into tlio water, or to cpun spuoe inaJiiB of iIjb gitr/ta. 
Afl they progrsas through the wood, Uiey lake oara to keep in ntpuatv Mlla; 
and how straaj^ it Is, wbeo their mouth-piecGH come to an inootiadvNU* 
thlDuess of the outfllde Hiitfece, or vciy noar cue of their BpeoiM, Ihsy "Oy 
buck" — turn from the opening Iboy would cause by interfering with tIkAir 
neighbor'E hahitatloD. 

Many vssaela proceed to sea baviug porta of their bottoms dcKtroyed, wUdi 
IB unlaiown to tlie captiBin, ownorti, oTundorwritcrs. One nail^iolc in atfaset 
of oopper neglected, Imving no noil driven in to stop the vaoanoy, might bo 
tbeoauaeoTthelossCifaahip; for wherever tbe water tias access to the wood, 
certainly there tlie worm will be fbund. A ship with a copper bottom may 
be in Noclblk harbor, and ber bottom supposed to be perfect ; at the nme 
time one or two sheeK of copper may be ol^ and the worms niay have oom- 
pletely deatroj^ t!ie tTOide of tlie plank that i^hetwixt the innor and outor 
aurfaoe. Tiiis perforated paH of the hottom may strike agaiiwl a liard ol^OoC 
at aea, tbe ptank be broki^a in, and the ship lost I do not doiibt tlie abon 
has frequently been the case. Where a ship's bottom ig not prntocted witli 
copper, ft^uent taaicti sliould be made for these animals, by wiuoh many 
liroB might be prolonged and raluable property saved. • 

ll has been observed by a writer, tluit these animalj do a pfTtat bi 
to cotnmeroe by destroying (lie floating wre(>ks nl BWk, and a 
haJTbors. 

In specimens of wood which are loft hi the river for more than oi 
there will be found, after the whiter 7ih passed awuy, the a 
many of the ceUg. Tliere will be aeon 'flso miuiy oeUs without tho ■ 
after its death the Bhell gets broken, und the animal (a more pmut) Is wariitd 
away by the waters. 

I believe I bave said enough of these enemies to tha commercinl ' 
all foundations requiring piling, and \a tbe wood maleriul geacndtfj 
ever kept in iho s^t water in a temperate climolo. 

In regard to the preventivea agtunat die ravages of th«H 
oreatures, I will offer a few remarks. 

Tredgold says Uiat Ihey never touch bitter wood. I tried oil 
used in building; they bore all. Ho also says, that oharring ' 
not found to bo of any use. Ho ia certainly miataken ; no wor 
charcoal ; It is too pure. The charcoal must rah oH" before tho worm i 
damagej a pile may remwn submerged for a century, if the charcoal pvtWi 
perfect. Should tho charred part be worn olT by iJia dibiiig and UuwiBf ft 
the tide, and the wood be subject to tho action of tha water, tlie ehuU.flA k 
sure \a appear. One great neglect in oharriiig is, that the boat r«iul««d b 
bum the wood to charcoal on ita outside aurfaCB will cause a disruption* 
fiamwe, that tho flro does not reach ; ihia crook romiuna uncliarred, Uie < 
roaches tha naked wood, and tho terrible animal appears. Fill [lieeo i 
or oruoka with hot coal tar, aod the piles will be uJb hb long na ilia d 
la pertbct, end the coal tar dooa not pass off; or you miglil fill tha | 
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with two or three coats of white lead, white zinc, red lead, tallow, or any good 
strong-bodied paint, and the piles would be secure as long as the chairing 
and paints remain uninjured. Sheets of copper are used by all the mercantile 
and nayal world as the very best article. It lasts longer and is cheaper in 
file ^id than any other metallic substance. Iron soon corrodes and becomes 
loofie, the bamade and sea- weed fasten on it much more th^i on copper; 
riieets of zinc have been used, but they soon wear away ; lead is too heavy. 

Any strong-bodied paint, such as white zinc, white or red lead, verdigris. 
Boss's metallic, EdwM^'s red — ^three coats of these paints will secure the 
bottom of a ship one or two years from the salt-water wonn. Three coats of 
hot coal tar and three coats of hot naphtha, applied to dry wood that the 
pores may be filled with the liquid, will keep the animaTofif, provided these 
SDbstances are not rubbed off so as to leave the wood naked. It is quite pos- 
fiible that, after a year or two, the paint would become insipid, and come off 
in sheets or scales — ^familiarly called "scaling off;" whenever this takes place, 
the wood is in danger. The coal tar and the naphtha may, in a year or more, 
pass off by being dissipated, drawn out by the flowing and ebbing tides. It 
is certain, that as long as the above substances retain their purity, and can 
be kept on the wood, the wood will be perfect from the water ; and I am sure 
tiie worm cannot develope itself, imless the water reaches the wood. 

It has been suggested, that if wood were first saturated with corrosive 
sublimate and then well painted, it would be an excellent preventive. It 
would most certainly protect the wood from the ravages of the worm; but it 
would be found to be quite troublesome to saturate the bottom plank of a 
large ship before or after it was put on the frame of the ship. Three coats of 
white zinc paint would have the same effect to keep the animal from the wood, 
as the poison and two coats of white zinc paint. 

The bark of all trees, as long as it can be kept on, is positively one of the 
best securities for piles, except copper : copper is superior to all metals or 
substances known as regards protection from the ravages of the salt-water 
worm. White zinc paint is superior to copper in keeping the coral deposits 
off of the bottoms of ships. The deposits in the West Indies are in the form 
of vegetation, viz. trees with their branches, all tubular, and containing 
insects. In Norfolk harbor, the common barnacle and often the oyster are 
the deposits. These accretions are great hindrances to the sailing of ships: 
when a ship's bottom is filled with sea-weed, or the common barnacle, or 
any coral formation, the sailors say the ship is " very foul " and cannot sail 
fast. 

To preserve piles, I would drive all I could with the bark on. There is no 
danger whilst the bark is kept on. The barnacle on piles does no injury. 
Charring is excellent, provided the fissures are filled with hot coal tar, or some 
other substance of equal virtue, such as the paints already named. "White 
zinc paint will be found excellent to keep the shell-fish from the wood where 
piles may have the bark broken off before being driven. 

I believe that three coats of white zinc paint are next best to copper as a 
preservative against the ravages of these destructive evil-doers. 
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TBK UTILITY OF KltAN IN HllE.\r), AS TISNIlINfi TO AID II 
KVACUATIONS. 

IC AppoDTS eertnJn tiint constipation la more ftuquont llian fonnorly. Oui 
groat caiuw of this 1b out modo of tifting com, the remiK of wliiuh ]b, tlu> 
extraotlau of nil tlie br&n contfunod In the flour, wlion done, as It now la, to 
20 orSIi percent, inatcndof 10 or 13 poroont., lyhiuh used to bo tlio vuonnt 
Tomovcd Cwen^ joora ago. M. MouHot coiialdere, that in th» internal put 
of the pellicle thore exisia n Cbrmpot wiiioh retiders eturdi Quid, nod wMob 
Iwa the propertj of oooverting this substance into sugar, which i>Ui«rwlM 
would be n^ected hy tbo inteetiuoH m uDOHBlmilitblo. Tliua, if brood In whidt 
the bran is Istl U not so noui'lshlng as br«tid wblob Is dajnivad of II, tliEs 
Inferiority la oompensatod fbr hy qiioUtleg which oro iniportimt with r«poct 
to digtiBtibillty ; it ia iUbo more rapid. Moreover, wbothor Groin its ft 
propeitloa, or hj a mechaniciU effect of the lignooua mattSTB which il 
coins, It l;aa the elleot of [nereaslng the porieloltio movomcnt oT Ibe Intwtlac^ 
and coiiBtquoutly of aiding Iheir rtacatUiona. Bran bos at aU tiinua one iiiCB> 
Umoble BdvaBlage over medicinal drugs: It doos not &ligue the lUi^cMlm 
organii And fhistrato tlie inl«etlnal oontmcUon, which Is, to the ddgnw 
dwlri'd b; natun», necesguiy Ibr the regularity of tlio fimctiona. FuuiDj, It 
luia noi, tho disadTontage of medicinal subatanCGs, of losing ila eflloncy ftom 
lutblt, and tliua requiring Inoruaaing doBOS to keep up Its action. Ll«big m.jt, 
IhM tlut Bopanition of bran from the Hour w TaHuv ttguriaus Oian vaijfiit fc 
faOrUioa. In many parts of OeTuumy, and almost all over France, tho yMf 
gantry use llie bran with tbo flour, and there are no people wbogu dl 
1b in a better BtAte. It sliould \m romcmborod, tog, that by uitng u 
Hour fur bread, wo inorease tbo product at least iv lUVh or aixtl), — ~ 
C/iimic ilaiicnk. ^ 

UOBTAUTY FBOH CBLOBDFOBU. 

It uppeora tlutt the mortality in tbo London hoapltots hns Incnsascd a! 
the Introduotioii of ctltorlwitLon from 21 to 33 per cont. ; or, to vary the AS- 
preasIoQ, instead of amputation being fatal InalcsB pruporUun Ibnn 1 Intff 
those operated upon, it now proves fetal to 1 ' " ' ' 

eacrifloe of lU^ too high a price to be paid for onfcaUieHla, oven grtatill 
this ctuinot bo otherwiae obtained with perfect safety 7 la llie to be tl 
notliing when oompafed to pain 7 — Hedical Times and GaitiiB, 

ON THE CAUSE OF TllB FLUlDrTT OI' THB BLOOD. 

One of the most Tsluablo papers brought before the BriUah A 
its hiat meeting, was one hy Dr. RlchArdson, on tlie oause of tlie 11 
the blood. Thepoint of Dr. R-'areaearohM consisted la tho dtot 
volatile alkali, ammonia, as a constituent of the tiving blood, and Ha i 
fhnn blood abstracted from tho body. The author rolatod a long n 
demoristrativo exporlmonta, all proving not on); that h. 
J'li llio biood, hut that upon its presence the Boliibilil> 
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therefore the fluidity of blood, depended. The peculiarity of this demon- 
Btration of the cause of the fluidity of the blood is, that it explains the differ- 
ent h3rpotheses which have previously been offered on this question, and 
shows in how fax these hypotheses have approached or fell short of the 
truth. In concluding his paper, Dr. Eichardson pointed out that ammonia^ in 
combination with carbonic acid gas, is a constant constituent of the air 
expired in the breath. The presence of ammonia in the animal economy, and 
its evolution in respiration, was of interest in that it connected more dosely 
the limit that exists between the ammal and vegetable worlds. But the sub- 
ject was of the greatest importance in relation to the causes, the nature, and 
the treatment of various diseases. 

ON THE PROPAGATION OP OYSTERS. 

Mr. T. C. Eyton, in a report to the British Association at its last meeting, 
on the oyster beds and oysters of the British shores, stated, that he had found, 
on examining the spawn of three oysters, on a rough calculation the number of 
young was about three millions ; they were semi-transparent, with two red- 
dish elongated dots placed on each side, behind the cUiae, which were in 
constant motion, and they are exceedingly tenacious of life. Prom observ- 
ations made, it appears that the month might be advantageously altered in 
many beds, so that the markets might be supplied throughout the greater part 
of the year. The depth of water is the chief cause of the different time of 
spawning. The common opinion that oysters spawn in masses is erroneous ; 
and for the benefit of oyster-eaters, it appears that they are best for the table 
out of shallow water and at the entrance of rivers, as they feed quicker in such 
sitaations. 

ON THE DICECIOtrS CHARACTER OP THE ROTIPERA. 

Mr. Gosse, in a communication to the Royal Society, ^ows that Ehrenberg's 
conclusions respecting the hermaphrodite nature of the Rotifera are not borne 
out by facts. In 1848, Mr. Brightwell announced his important discovery lof 
fleparate sexes in a Rotiferous animal, since named Asplanchna. The dioecious 
character has been subsequently extended from a species to a genus, and from 
the various analogies which have been discovered between them and other 
animals, Mr. Gosse assigns to the Rotifera a zoological position among the 
articulata. 

CURIOUS ANATOMICAL COLLECTION. 

M. Serbes, of the Jardin des Plantes, Paris, availing himself of the oppor- 
tunity which the war in the East afforded of collecting a great variety of 
types of human heads, imtil now unrepresented in the museums of Europe, 
directed the persons in charge of the Prench Hospitals at Constantinople to 
make the desired collection and send it to him. These heads were preserved, 
just as they were severed from tiie body, by means of a new process dis- 
covered by M. Roux, of Paris. The process consists in placing around \he 
dead matter — ^flrst, earth on which sulphuric acid has been poured, and wi 
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whidi Howora of siUplmr liuve uftorwarda been misod; and Heooniajr^il 
tlie mirUi him lieaa platted around tlio object to be preserved, in pouring W 
Iho cMTh a cortnUi quimtity of dilorofonn. Tha ease natst, be iii lutd and 
hBTitietioiilly Bfitili"! All intoresting ftet ooonecteii wil.h the proocss is, that 
il. is not odIj luefiil In [ii^ervJiig dead bodies In liennotlcally aouled d 
hm after rwnajning a eortain timp iu this preparation, lliey n 
of llie ntmoBphero. 

AHTIFH^IAJ. I'iiODUCTlUN OF FISH. 
M. Costo, the Frencli icbtli;;>Dln^Bt, communicated a ciiiinuB and impwtMIP 
fact to tlie Academy of BcJenovs of Puria iu its last wtting — nuint']}', tliM In 
tlie cdstena for the ajtiflcifll production offlsbwhieh he haa osl»bMiO(l iulho 
ColUgo do Fninoii, a tbmalo trout produced bj tha ortlflaiul procc<st>, aud aged 
two yi»tB and a hol^ dapoaited in a few days lOQQ egga, aud tliot Uuy 
iteni fecundated with porTect Hucccsa, and wit}i comparative little loaa, by the 
wilt of a mule trout, aged nineteen months, also produced artiacioDj. TMg 
is the firat inalanoe on record of artifidaUy-produoed trout having reptoi" 
und having: done so, not in a river or stream, but in a mere cistern In 4 
llio water is only renewed. 
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M. Iteyual, of the Veterinary School at Ayort, Franco, has communJt 
to the Imperial Academy of Medicine tho roaulla oT invcBtigations upon tho 
poioonoua propertios acquired by biine, oiler a conaideralilo length uf time, 
in vhioh pork or other moats hod been saltM or pickled. Tbo poisonotta 
jiropcrticfl, ho atotea, nre acquired in two or three niontha after l.lic pnptOr 
tionoTtho brine, and ita use then, tnixod with food fiir any leiigtli of ttaWi 
erQu although In aroaU quantitieg, may produce death. A Bim[ri« aolution oT 
salt in water, aftor the «ame length of dme, does not produoo- the e>iiui> cirvoL 
The poison acta as a loon] irritant^ exciting violent intestinal conp'stkm nnd 
Inflammation. It Ukewlae mcraaaes the secretion of tbe f V i n ami kii<rii>vK 
and exerts a direct efTect upon tho iiervouB system, giving rise to trcmb 
loss of eensuitioQ, coavul^ons, to. 
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vivn'ARoua fisiles. 
At a, rcceut meeting of the Boston Sodcty of Natural History, Prol^ 
aUted that, a fbw yeara sinoe he had described a uevr lomily at 

' E, in which .tho mode of reproduction is ^^viparous. lie bud now 
o.tho liid, tbut, In oocitber family, and one well known, thcnia 
likewise viviparoue reproduction. He had recently been oxamioiag tlia 
oyary of the common haddock, and liod found the ova already |in«scd tba 
stnfos of segmentation. He had not yet been able to examino tlicm during 
tba latest periods of development, but ho bad no doubt that tho 
WHa developed within the ovary, Ite tlianght, however, that th 
B|||l)tlM brought ilHth in some kuid of un envelope, and thus osoapa 
ia tho cod, wliiting, and American huke, Uic ovu likewiM 
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development in the ovary. Pro£ Agassiz was informed by the fisherman 
who had supplied him with the specimens in which this discovery was made^ 
that he had for a long time supposed that the yoimg were formed in the 
parent 

Prof Agassiz had been endeavoring to find homologies of development in 
all animals of the vertebrated type, and had succeeded in tracing them so &r 
as to be able to distinguish between vertebrata and invertebrata in the 
earliest stages of development of the egg. 

The President remarked that every new instance of ovarian impregnation 
was of great importance. The most recent researches go to prove that the 
seminal fluid comes in direct contact with the ovum, and perhaps enters into 
its substance ; but in Anableps, the ovum is surrounded by a membrane 
which would tend to prevent any such entrance. 

Prof. Agassiz observed that he considered fecundation as a series of acts 
rather than a single act In Chelonians, the circumstances imder which the 
eggs are developed, would lead to the inference that an impulse is first 
received from the male, and then that four successive copulations in four suc- 
cessive years, twice a year, are necessary before segmentation takes place in 
the egg. In the haddock, ovarian gestation has this physiological import, 
that it shows that what is a normal condition in one animal of a certain type, 
may be abnormal, and occur only exceptionally in another animal of the 
same type, as in man and other of the higher forms of verte]M»ta. 

DISTRIBUTION OP AMERICAN TURTLES. 

At a recent meeting of the Boston Society of Natural History, Prof Agassiz 
stated, that he had been engaged in an investigation into the Geographical 
distribution of the Turtles of this country. For a correct determination of 
specific differences, it became necessary to collect specimens firom all parts of 
the country as extensively as possible, and he thinks he has obtained speci- 
mens of nearly all the species existing m North America, and that he has 
been able to trace their geographical distribution very completely. The 
results to which he has arrived show this fiact, that several species which have 
been supposed identical throughout their whole geographical range, are 
now demonstrated to be really distinct ; whilst others which have been de- 
scribed as difierent species, the young alone in some instances having served 
for description, have been found to be one and the same. He particularly 
called attention to the danger of describing species solely on theoretical 
grounds as different because they inhabit different parts of the world, or as 
identical from general resemblances. Dumeril and Bibron in their work on 
Herpetology, and others, have attempted to identify marine turtles of differ- 
ent waters without sufficient authority. Prof Agassiz had taken particular 
pains to enquire about the Sphagis or Leather-backed Turtle, which is found 
from the West Indies, northward, and which has been taken at Cape Cod. 
This animal has been said to inhabit the Mediterranean, but after a thorough 
investigation he can find only seven or eight instances recorded of its 
having been found there. The museum at Salem fiimishes an opportunity for 
distingaishing between the Imbricata of the West Indies and that of the 
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Inilinn Ocean, which hii»e Vj^en cansidersd t.lio tmme. HotbrooJc Atm 
Trjonix of Qeorgift m exiettag iu tha Northurn LukcH, and h 
onDTSO bj wMi^b it Fould BROmd filong the cowt and up tbe UiMissippt ri 
the hikm. But ProC Agasab finds that th^ns luo four diOiiront Bpeuies in tbii 
United States, throe of which tire to bo induded in ttie ono spedes of Sol- 
brcwk, and that each epedes hsa its own limited locality. 

The CAelidra, oi Snapping Turtles, hiive the moat exteui^e uragniphioa] 
rBcgoofanjorthecbvlonlaiii!. The annpping turtle of UBSsuchuattta ia Ibtmd 
in South OaroUno, Alabama, Louisiana, MlBBouri, and even at Uie head wMura 
of Uie Oauge. 

Of the (kmily of Emyto, B. BUnaingU [s the true tjpe, The awtowlng 
Bmydm are either HouUiem or western Bpecles; there are none iu New £0^- 
land except tlioao which have only a limited power ornwimtoiBg. 

£mjB OregonouHia was deBcribed bj Nuttoll ai exiHtiing west of the EOoky 
Mountaina. Prof AgasaiE double 'An existence west of the Hocky UoantdtUi 
booKuae do turtles have been Ibund in thuee high regions Ifing bulweea Uie 
Rijckj Mouat^naand tlie Sierra Nevada. Upon tha AUeglianioa tartlmbaVD 
been Ibund at a height of eleven hundred feet only, and there are do iudlMtimw 
Df their existcQoe above this height. Ilehaa hndtwoepecimenalVonilooaUtiw 
eost of tiie Rooky MouutaJna, ouo of whicli wan brought frinn Uboueol*. Es 
thUJu Mr. Nuttatl'e speeiuen muat have come Ihim this ride of tliu niouuUInh 

Prof. AgosalE concluded that there ia no general law regulating tfao di» 
tributlon of the oheloiihins of North America, They are distributed throogh 
Ibur grand dlvi^ons of the country, n north-eaatem, a aouthem. and a Padflo 
range. The tltete of their geogniphlciU distribution ore now well cstabllabid, 
but the reutans are by no means evident nt present. Tlie pn)bHl^)lllty 'm, Oat 
difibrent indjrlduals of the tamo apedcs of animala are odaptad, by paaulEar 
organizationa, to dilTorent oUinacl«r!c inBuoncea, and that there ia no geneml 
law of distribution for which physical agents can accouul. 

OBSKKVATIONS ON DKAF'JK.'^S, 
GranvillB White, Esq., communiealea to the New York Poet the ft 
obiorvations on dealbcea : 

Many years ago, while pursuing on investigation of a psyoholojtioal notam 
we obtained the discovery that tlio aound which is produced by inaertlng ttie 
Angers within the ears, or by covering them willi the hojids, is oouimiuued hy 
the circulation throughout the body, and is conveyed to the hearing tbtoni^ 
the hand. Should anotlier indlviduoj close our oara with hia hajids, tlui runi- ' 
bling sound which is obtained procoeds (torn him. No lifeleaa body qui ft> 
duoo the same unless it ads as a conductor from the band or {wnmn wbo 
eupporta it. Hence it may be determined, by n retbrauee to Ilia oripin ot 
hearing, when the blood ceaees to How and life becomea eKtmol. 

By inaerthig a twrk wiQiia the oar— inclhiing the liead tia Die pui 
with no other iupport than the cur's oriflco, a very alight sound only a 
Obtabed, which Is caused by lie contact with th« Sides of the oriQoet U 
thence coDductect Co the tympanum; hut, by juttching the cork wlUi d 
fin^er^ tha buKxing wilt bo increased to sueli on (>xlenl aa to I\iniiah uMbUi 
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evidence cftbetnah of the thcoiT. Tho «imA mTwKKng ;» y)WM> riraAi| /^fff^ryp^ 
in jawning ; ofteDer. howcTer. when the yxwrnng argans act with the mouth 
doeed; alao^ toashgki extent, in swallcwin^. Br the action of these ocgana, 
tiie cmres of the avenues to the drum l:<ecome distorted — lose their natmal 
fixma — and the sides of the ori^ce are thi>Grwn into its own funnel, which con- 
ducts the sound. We can. at pleasure, produce the buzzing by a contractioa 
of the mtisdes in the region of the ear. defonning thereby the channel to the 
dmm. 

Being fully satisfied of the validity of this theory of the sound of ditmlation, 
and aware that many persons, partially dea^ hear an inoeasant rambling, I am 
cooTinoed that it is occasioned by malformation of the orifice, or funnel to the 
tympanum — the prelection of its sides causing the obstruction of other sounds, 
and conveying its own buzzing of diculation. the same as from the insened 
fingers. An excess of ear wax may, however, produce a similar effect. Per- 
acns of deficient hearing can learn whether it is an orifice defect by the 
expansion therein of a pair of small pincers. 

ACTIOS or SUGAS OX THE TEETH. 

M. Larez. of France, in the course of his investigations on the teeth, has 
arriyed at the following conclusions : — 

1st Refined sugar, fi:t)m either cane or beets, is injurious to healthy teeth, 
either by immediate contact with these organs, or by the gas deyek^)ed, 
owing to its stoppage in the stomach. 

2nd. If a tooth is macerated in a saturated solution of sugar, it is so much 
altered in the chemical composition that it becomes gelatinous, and its 
enamel opaque, spongy, and easily broken. 

3rd. This modification is due, not to firee add, but to a tendency of sugar 
to combine with the calcareous basis of the tooth. 

OX THE UXTTY OF THE HUMAN RACE. 

In a discussion which incidentally arose on this subject at the last meeting 
of the American Association, Prof Agassiz made the following remarks: — * 

He regretted that this subject could not be discussed without seeming to 
many to involve a religious prejudice. But he was bold to affirm that 
diflerenccs exist between the races of men, greater than do exist between 
animals of different species. Take the family of monkeys, our next cousins. 
Tlie monkeys constitute a femily— all monkeys sharing the same structural 
endovs-ments, capabilities and propensities, even as men share theirs. The 
monkey family is a unity, even as the human family is — and no more so. I 
never have denied ihe unity of the human family; on the other hand I insist 
upon it Its unity is recognised in its physical, intellectual, and moral 
endowments— the three points of superiority over all other animals that con- 
stitute its indivisible unity. And there is the same unity in the monkeys ; 
in them the same identity of structure, instincts, wants. 

And yet tlio Orang, the AMcan type of monkey, is so diffbrent ftom the 
Chimpanzee, the Asiatic type, that zoologists make them two distinct genew 
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How batweenlhorftceflofmcntheM bit greRterdifforonoe than betweon the 
Oraiig »ind the Chimpani'ao. For icEtaape, nature aoldino osuBes the ndntiTO 
portion of Iha upper and lower teoth to diffiT in the iniiividiial» of llie Mine 
geoora; yol the teeth of the raceB of men do liiffor more Ihau Hie teoUi of 
these two genera of monkeys. Thnt word spooies very much diitrawte o^ w 
loosely is U used. Let us not qmurel about words, however, Irfit ue atiiriy mib- 
sdentioaslythediAereoceahetweenthe races, and wluin they ore found to tow 
grBfttthatoaerHCopoaitivelycouId notbo derived Hum thflother, then it ix UnM 
enough io enquire how they originoCed. In immodiaM pru^ieot, bowevw, 
Ibr our investigation is tlie queation of the natural bounds (iT the ntoea. 
There are ftiata enongh in the animal world to justify tlie expectation IbiU wy 
msy Oien fhid that there were independent and ropoated origmg for rtien, '^^ 

KXTKAOKDINAKY FLIGHT OF TUB CAaMEE PIllKON. 

la ISSO, on tbe 6th of Outober, Sir John Koas despatehed a yomi^ 
pi^ouB from AssietaJice Bay, a little to Ibe voet of Wellington Sound, 
en (lie 13tb of October, a pigeon made his appearance at tha doveeot la 
Ayrshire, Scotland, iVom whenoe Sir Johnhed tlie two pairs of pigcona wUah 
he took out, The diatunce lUrect between the two places is about 8000 
miles. The iloTeoot was under repair at this time, and the jdgeons beloBgiBf 
to it hnd beon retaoved ; but the serviuits of the house wore straok with iIid 
appearance and moGiona of this stranger. Alter a short stay it went to tba 
pigeon-houao of a neighboring proprietor, where it was caught, and scat boek 
10 the Udy who on^ally owned it. She at onoe reoognised it ua one of 
these which she hod given to Sir John ILosb, but to put tiie matter to the 
test, it was carried Into the pigeon-house, when out of many niohM it direoily 
went to the one in which it bad lioen hntdicd. No doubt remairied 
mind of the lady of Uie idenljty of the bird. 

By wliat extraordinary power did tliis hileresting bird Sad its wi 
by what route did it come? 
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' INSECTS TO INFLUKNCK OF COLD. 
Dr. "Wyxuan, at a recent meeting of the ISoslou Society of NfttunJ 
stated tliat he had esamined chrysalida of the comuiDQ mud waap, a 
of peloptBua, and found that they wore not iVoaen during the colde«l 
On tho morning of February 7tli, whoa the thermometer had been — 18° F. 
and hod risen to about — 8° F., tUcy were still nnirozea, and when remcired 
(him their pupa coses, made obvious muauulor motions. The pupa preserred 
its usuhJ tnuispareney and Hexibility ; when orushod upon tho sordice Dpca 
which they rested, tho fluids of the body instantly beoama opaque and mue 
congealed. The ques^on naturally presents itsdC as to the source Of th« 
heW wliieli enables them to proBerve thoir tamperaturei when eipoaed to «i 
low a degree of oold. The non^mnductora by wliich tliey are surroundoi 
condat of a onstUig of mud, and witliin this a tiglitdy woven, but thin, ailkf 
cocoon. It would seem thai so small a body, e^poeed to coli" 
iniist have an internal souree of heat. lie had kIso eiammeii 
iiid tlipir contents uuO'oKeii. 



ASTRONOMY AND METEOEOLOGY. 



NEW PLANETS DISCOVERED IN 1856. 

The number of planetary bodies belonging to the solar system has been 
increased dming the past year, by the discovery of five new asteroids. The 
whole number of the asteroids at present date is forty-two. 

The thirty-eighth asteroid, appearing as a star of the tenth magnitude, j; 
was discovered by M. Chacomac, at Paris, on the 12th of January. It 
has received the name oHLeda. 

In announcing this discovery to the French Academy, M. Leverrier 
remarked that he was now convinced that a large number of small planets 
exist between Mars and Jupiter, and that before 1860, probably as many as 
a hundred will have been detected. 

On the 8th of February, M. Chacomac also discovered the 39th asteroid, 
which appears as a star of the 9th magnitude, and has been called LcetiUa. 

On the 31st of March, M. Gk)ldschmidt at Paris, discovered the 40th 
asteroid, Rarmonia. It appears as a star of the 9-lOth magnitude. 

On the 22d of May, M. Goldschmidt discovered the 41st asteroid, Daphne, 
appearing as a star of the 11-1 2th magnitude. 

On the 23d of May, the 42 d asteroid, Isis, was discovered by Mr. Poyson, 
of the RadcUfFe observatory, Oxford, England. It was then rather brighter 
than a star of the 10th magnitude. 

ON THE ORIGINAL ASTEROID PLANET. 

In a paper read to the American Association, Albany, Professor Alexander 
succinctly re-stated the principal features of his hypothesis advanced last 
year, viz. that there was originally but one planet between Mars and Jupiter, 
and that this, instead of the ordinary form, approximating closely to a sphere, 
had the shape much like that of a very thin wafer, the equatorial diameter 
being enormous in comparison with the polar. In one determination of the 
equatorial diameter he made use of the mass of the planet derived fix)m a 
new relation of masses and distances, which itself seemed to be a consequence 
of the nebular hypothesis. Four other determinations wore, however, given 
in that connexion; but that which included the most extensive relations 
was also the most consistent with other and independent results. 

The other method of obtaining the equatorial diameter consisted, as before, 
in determining and applying the difference of the velocities of those asteroids 
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wbich BpproBcli mmt Hourly lo one, and live in Uieir ri)iliolia vii ^ 
roflpcclivdj. 

i'iie two Iiulopondenl reaulM were as rullowa: — 

EquBtorla! drnmotcr J ua'als t miles. ■] 

The polar diumoter must bivvD been veij* wnall, ub il waa iadependa 
tho denni^. Witli a doosil.f equeJ to tlmt of Iho earth, it would be aiil7')| 
about Sf to 114 milea. So leas than elsTen lUcla w«re stated, wblcit 
liTpotbesia would reooodle. The receatlj dlBCOvered asteroids had lU 
tion oflhelr orbits repiescnted, and tbo icclinntlon of the orbit of tlM 01 
pluuct WB3 deduced imew, ond found to be ubout i dog. 20 m' 

TIIK AHTER0ID8. 

Tlio following pnper has been conimunicatod by Daniel Voufthan, fi 
CinelQuati: Of the plaimts already diacOTerod between Mars and Jnii 
none more io orbits having; an ecoentricily greater than y^ nor loaa thi 
of their mean distance Irom tlio sun. In the orbits of the eight largo jil 
oTtlio solar eystem, the ratio between the looat and greatest et'coiitTUatiiNi !s.%_ 
little over thirty. If we leave out the orbits of Mercuiy and Venus, tbe a "" 
will he nearly eleven. In the Saturman ej-atem, tbo ratio of tlie 1< 
greatest eooeutrieities exeeeda 20, while in the asteroids, which ootnpC 
tlmea as many members, tbo nttlD is less than lour. 

The total absoneoof orbits of small eccectrieitieB in tbo aalaroidal n 
fiiml to the idea, tbat these small bodies ori^oatad in the deetructiOft «i 
mitive f Umot by ccntiUUgal Ibrce; and neither thi^ nor tha h 
Olbera, can aocount for tba great Inclination to the ecliptio of tbo 0) 
rallfls, Euplu'Dsyne, Pbooea, Hebe, and Egeria. An impulse capAtlS 
deflecting any of tbe fl«gnienta of a shattered worhl 36 degrees Item Q 
plBUO in which it previously moved, should have imparted a hypurboliu 01W 
to those Qngmetite which were prcgected In the direction ef its motion at the 
time of the supposed cataatropbe. Tlie fragments tlirown in an opposita 
direetlou, with the flame force, should, nt llieir perilielln, opproacli as uloss to 
Ibt- sun as the planet Mercury, Hud the asteroids been produced by tho 
deBtmotlon of a single world, the ellipses which they describe should oxhil^ 
the greatest diacropancy in size and ecconlricity, and should interseot Dm 
orbits of the nearest and most distant members of the solar system. 

These diOicultieB can be only removed by supposing a coUusion of IW9 
planets once oocupying Uie region beyond Mara. In suob an event, It is ort- 
dent thatthBtragmentaofboUi worlds siiouldHy into space, in a phtne porpoh 
diculw W tho hno in which botli movod, when tho terrible encouutvr was at 
hand. The Iragments should, acourdmgiy, have the magnitude anil ecow- 
tridty of Uielr new orbita con&aed to a vary lunited range, but would bo psb 
mitted to deviate, to the greatest degree, fhun the ooUptic orlVom tlie pluii 
of their pruuidve motion. It is probable, tbat so violent a mochanicaj utiUi 
would produce heat enough to bring Iho fragments into u nelteQ oondlUon. 

There is reason to suspeot the existence of two groups of asteroids li 
Satuminu system. Judging from tbo mean ratio wlilch subaiat« belwes 
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distanoes of his (Saturn's) satellites, it would seem that there is room for two 
between Bhea and Titan, and for two others between Hyperion and Japetus. 
If these vacancies are not filled by future discoveries, they must afford strong 
grounds for believing, that two pairs of secondary planets have been destroyed 
by mutual collisions, and converted into two groups of asteroids. 

PARALLAX OP THE FIXED STAES. 

M. Struv6, the astronomical director of the Pulkowa Observatory, Eussia, 
in his recent annual report says : — ^In my astronomical pursuits the parallaxes 
of fixed stars have taken a prominent part during the last year, and I think 
I have made a considerable progress in these researches. Now that the 
methods of observation are entirely fixed, I am quite sure that if there is a 
difference of parallax of 0"'! between any couple of stars situated at a dis- 
tance less than 5' fi'om another, four observations made at the epochs of 
maxima and minima will be entirely sufficient to prove its existence and to 
define its amount within very narrow limits. 

A short review of my observations shows that n Cassiopeiae has a parallax 
of more than 0"% n Oassiopeiae of more than 0**2, and CapeUa of between 
O'-l and 0''*2. For all these oases, the results obtained by the angles of 
position agree remarkably with those furnished by the distances. 

The observations of other stars, namely, of a Tauri, a Aquilae, a Andro- 
medae, and a Cassiopeiae, are about to be closed ; but to guard me against any 
pre-occupation, not even the first step has been made for the reduction of 
these observations. 

EECENT OBSEEVATIONS ON THE SUN. 

M. Leverrier, in offering a series of tables relative to the sun at a recent 
meeting of the French Academy, remarked, theory alone does not suffice 
to represent the total of observations made during the last century, not even 
if account be made of the influence of all the known masses of our planetary 
system. "I think I have ground to conclude," says Leverrier, "that 
besides the movement whose cause is known to us, the solar perigee imder- 
goes an oscillation whose ampUtude is 60, and the period 66 2-3 years. 
When we do not stop at the observations of 1755, 1801, and 1845, but 
consider besides the intermediate determinations, it will be seen that tho 
greatest equation of the centre also presents a slight secular variation ; and 
ftirther, that the secular variation of that element cannot be entirely produced 
by the masses at present admitted into the reckoning." 

OBSERVATIONS ON SATURN. 

At a late meeting of the American Academy, Mr. W. E. Bond exhibited 
some diagrams of the planet Saturn, and mentioned various facts concerning 
it ; namely, that the inner edge of the rings is constantly approaching the 
planet itself; that the ball is seen through the rings, which are consequently 
transparent ; that the color is different in different parts of the rings, the 
equatorial regiooB being white, the temperate region reddish, and the polar 
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blu!«h. He bIbh meutiaii«l that the sbadow of tlie ball upon the ring out b« 
BMQ on 1)ol,)i iidvB Of itt hdog on one aide rather fhlnt, but ua tlie otbor quite 
decided. TliiB anomalous npponranee ho first noticed iu Ootobor, 1858, and 
as yW bo could gi^ no satlsfaotoiy ezpianntiaii of it, nor of tiie mngnlw 
sbftpe of the ahadow, tha convexitr of whioh wn« toward* ibe ball, inatwd 
of from it, as it might bo oxpectod to be. Ul» ebaorvationB wt^ro tnude with 
the (freat Cambridgo Rofraotor in the years 1852, 186*, und 1865, 

Prof. Pierce, at the Amerioao AasodalioQ, in a diBcuSMOn on tho eoDatita- 
tion of Saturn's ring, oljBerved, Hull the onaJogj botwoon the ring of Saturn 
■md the belt of the astetoida, was wurthf of notioe. It waa to be reiuein- 
bered that in order to have Saturn's ring remain oontinuous nnd natleaod 
into BO thin a sheet, tbe radial or vertical tide iu tho ring produced by the 
SBtoUitcs must be ueither loo largo nor too emaJL Bnt if tho solar system 
were fbrmed according to the nebular hypallicals, the tides in the ronuutdng 
msBB, oiler tbe fommtlon of Jupiter, must have been, iVom his great bIm, 
extraordinarily groat, and have produced a dilTercnt sort of ring at ttM 
dlstange of the asteroids from those produced for tbe other planets. 

Ur. Vaughon oheorvcd that the orbits of Interior pianotd would rtajm 
those of exterior ones circular, as grinding a stopper in the neck oT 
rondorod it circular. 
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I'lie following is an abstract of a paper read before the Amerioan A 
Won, Albany, 1868, by Prof Alexander, on the above subject: ProE A. 
observed that this hypothesis bad long borne tho reproach of alhoiHrn, but boni* 
it unjustly. It is not necessajy in this hypothesis to substituc blind Ibrco (tir 
inlelligont arranffimant. Any theory must M which would substitute any- 
thing for God's wisdom and power. Go bock with tliia theory ta a period 
so roraolo that even geology never dreniued of it, and aak how did It lulppnR 
that a gaaeoiia ring roUod itaelf up into a world so exactly adnjited in Uio 
length of its years and its days, its seasona and its physical eonatltnUnn, M 
Uie ahode of intolligent races? How did it happen, he asked it niTcmUlf, 
but because Qod reigns D'om everlasting to everiasting, and beonlise Ood ft 
truef Laplace's hypothesis is no more atheistic than the law of gmrity. B 
bus been, it is true, enormouaty abused and made use of fbr aUioistio purpoMt; 
but we have yet to learn that what has boen abused is iJioreby m.ide untrn*, 
and wo shall be alow to take that lesson on the bare authority of thoge y^ 
upou Ibeh' own showmg, arc but the desoondanta of monkeys improved. Bot 
it ia Bflifl, tho foundation of lapioSo's thooty has boen knocked Mnj ftWB 
under it ; that the nebulas seen by Heracbel, by whioli the hypolhoeis WH 
suggested, arc all resolved by Lord Boase's telescope. But this is not Uiefkit 
But suppose it wore, does it follow that wlien tho thing which suggeM ft 
theory GiUa the tlieory Rlls with it? Columbus sturtod" for the Wcvton 
World in confident expectation of reaching the Indies; did be, bemunk* 
aid not find the Indies, And nothing? Ifwe reftgon as those do wfto tMtf 
the resolution of iiebulm disproves tlie nebular hypithesi,?, wo must m^ 
this eontlnont does not eidst. But wo need care nothing fbr nohiihc M In^t 
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as comets and the zodiacal ligbt, and the phenomena seen at the eclipses of 
the sun, prove to us that there is nebular matter about our solar system. 
"We do not serve the cause of truth by condemning so beautiful a theory 
unheard, and giving it the name of atheistic. Prof Alexander thought that 
Laplaoe himself died believing in a personal Deity. He then proceeded to a 
discussion of the relative densities and distances of the planets, and from tliese 
and other phenomena drew, by mathematical reasoning, confirmations of the 
hypothesis of Laplace. 

ON THE SURFACE OP THE MOON. 

Prof Phillips, of England, in the course of some remarks at the last meet- 
ing of the British Association, on the Lunar Mountains, observed that daily 
experience showed that the more their telescopic power was increased, the 
less circular appeared the lunar craters, and the less smooth the surface of 
the moon. All was sharp and irritated — a perfect representation of its past 
history. On the much mooted question as to there being traces of the action 
of water on the surface of the moon as now presented to us, the Professor 
said that at one time he beUeved that there was no trace of water to be seen, 
but he confessed that more recent observations, particularly those made with 
Lord Rosse's telescope, shook his belief in that opinion. 

At a subsequent meeting, the subject of the physical character of the moon's 
surfece being under discussion, Prof. Phillips commented on the continually 
growing exactness with which the telescope was applied to the delineation of 
the lunar scenery, which, to inferior instruments, appearing smooth and even, 
revealed itself to more powerM scrutiny as altogether uneven, mostly rugged 
land, deeply cut by chasms, and soaring into angular pinnacles. The so> 
called seas, imder this scrutiny, appear destitute of water, and their surface, 
nnder low angles of incident light, becomes roughened with little points and 
minute craters, or imdulated by long winding ridges of very small elevation, 
comparable to the gravel ridges of Ireland and Scandinavia. On the question 
thus and in other ways raised for discussion, whether the moon, now devoid 
of water on the &ce she presents to us, contains traces of ancient watery- 
movement, Prof Phillips called attention to the numerous straight rifts and 
winding " Rillen," as the Grermans call them, which, to clear telescopes only, 
reveal themselves in many tracts of the lunar land. And turning to Gassendi, 
the mountain which, in connection with Mare Humorum, had been allotted 
to himself for his survey, according to the system adopted at the meeting of 
the Association in 1853, ho described its long encircling wall, broken through 
towards Mare Humorum, duplicate in one part, crossed by three deep narrow 
clefts in another, and partly interrupted by a great oval crateriform appendage, 
which is broken down or deficient on the side against the great crater of 
Gassendi Here, concentrating to, or diverging fix>m, the smaller crateriform 
appendage, are seen, but only with good instruments, many branching ridges 
and hollows, whose stems are towards the small crater, and whose extre- 
mities reach towards the mountains in the middle of Gassendi If these are 
branching tracts of volcanic matter poured out from the smaller crater, their 
dope will be from it ; if they be du^ to alluvial action, their slope will be 
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towatds it; tind tbia ia a teat wliioh, perbapi, can bo accurately a; 
thia aJt^iation, bj caraful]; deliiioatliig Ibo shadows whidi QUI in m 
evening from tlie loftj woJla oftbe crotor. 

Mr. Naamith, on the qnoBtion of andeut traces of water in tbe te 
tuned tlia negatJTe, and ozpreesed hia conviction thaC all ili« appa 
eomQtimes relied on for tlie alBnoatiTe wero explicable b; conHldsrotl 
the peiiuliiir olioraclt'T of the old Tolcmiic opecatiuus on Uie moon- 

SOLAB SPOTS, 

Ttae falloiring is rm abstract of a paper comcaunical«d totht 
Aaaocia^n ou the above subject, by Dr. Pet^ra, of Denmark :—■ 

His oonduBions, ho said, were drawn ikim obnervalions made in Naiila^ Ja 
the year lS4S-ti. He and his collaboratcura bad computed eight hundred 
and thirteen beliograpbic places of two hundred and eighty-six spots. Thejr 
bad anccrtaiiied that tlio apots were not invariably attached to tbo aon'a siu^ 
fiwH, but that tbey had motiooa of their own. These motjons were a gmeral 
tendency to move Coworda the equator, and where a new spot broke out In 
the neighborhood of another, the old one moved away from it a« if it wow 
pnahed away. Sew spots ^ueraJly broke out to the east of old ones, «ad 
had a motion towarda tho west, and the motions in longitude were Sir moM 
Donaideroble than thoae in latitude. These motiona wore in soma inBtanets at 
the lato of tliree or fbnr hundred mQes in an hour. Two souea of the ai 
Buifiuw were parlicalarly IhiiCliil in apots; the maiimnmB ooounitlg ^ 
parallels of 21 degrees of north Utitude, and IT degrees of south. ~ 
had been noticed in which apota reappeared after an interral of two oi 
hundred days, although there was one difllcully in determining this ac 
ari^g from the uncertainty of the time of rotation. Since spots u 
inviaiblo points at tho exact moment of tlieir origin, they could a 
studied. 

The first indication which tbo teleaoope revealed w 
agitation in the luminoua layer. To thia succeeded a small spot, v 
rapidly attained its liill size— al moat always in the course of a day. Tbcy 
remained in this, the vigorous epoch of their lije, with a well defined penum- 
bra of regular and rather aimplo ahape, for ten, twenty and sometimca n 
for fifty daya. But at last tlieir time come. Their margin bad aiw^s Jt 
slightly notched, and soon the notchoa grow oaunously large and dl ~ 
Irating lax into tho mystic realm of darkness, while hostile columni 
arose aa if by mapo, occnpyicg the centre. Deeper and deeper g 
invading notches, until, at loat, electrictiashca passed between two of tli 
prominonl, across the disa Tho viotory wua gwned, the o 
the spot divided into two, after which it was very easy to out it up 
Dr. Peters explained these laela, by the aaaumption of volcanoes si 
goaeoua nutter which parts the luminous covering. All tha world kno 
the suu ia auppoaed to havc^ at least, two atmospheres, the oi 
boe dorlc but supporting another wMcb is luminous, and which m 
' '» light and heat which we find flo vetj convenient. 
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UPON THE PBOBABLB IDENTITY OP THE SOLAS FACULiE WITH 
THE BOSE-COLOBED PBOTUBEBANCES SEEN DUBING A TOTAL 
EOLIPSE OP THE SUN". 

The following paper has been read before the Royal (English) Astronomical 
Society, by M. Schweizer, an eminent Bnssian astronomer of Moscow : — 

In an account of the total eclipse of the sun of August 8, 1850, observed at 
Honolulu, M. Arago threw out a conjecture relative to the possible identity 
of the solar feculae with the red protuberances seen aroimd the margin of the 
moon during the occurrence of the totality. M. Schweizer was induced by 
this circumstance to institute a series of observations of the solar faculsd 
about the time of the total eclipse of July 28, 1851, and to cause drawings of 
their appearances to be carefully executed. The observations were made 
with a fVaunhofer Instrument of 3*3 inches aperture, and a magnifying power 
of 65. They were commenced on the 9th of July, and were continued till 
some time after the occurrence of the eclipse. By comparing these drawings 
with the accounts of the protuberances seen during the total edipse of July 38, 
M. Schweizer shows that a remarkable analogy exista between the latter 
phenomena and those to which the drawings relate. Thus, with respect to 
the hook-shaped protuberance, seen by all observers of the eclipse on the west- 
em limb of the sun, at a distance of about 279° firom the north pole of the solar 
disc, counting towards the east, there was found upon the drawings a similarly 
formed &cula, having the same position, which continued from the morning 
of the 26th of July, when it was first seen to approach nearer and nearer the 
margin of the sun's disc, and had already quitted it on the 28th, in virtue of 
the sun*s rotation. An equally satisfactory agreement was found to present 
itself upon comparing the drawings of the faculse with the descriptions of the 
isolated red patch seen in the vicinity of the hooked protuberance, and also 
in several other similar instances. M. Schweizer sums up the results of his 
comparison in the following terms : — 

1. For every group of faculae which appeared on the western margin of the 
sun's disk within two days before the eclipse, and for every group which 
appeared on the eastern margin within a similarly short time after the ecUpse, 
and which were demonstrated by the drawings not to be on the sun's disk on 
the 28th of July, corresponding protuberances were seen. 2. Notwithstand- 
ing the rather sudden changes of form to which faculae are subject, still there 
were several of them which presented a striking resemblance in this respect 
to the corresponding protuberances. 3. On the western border of the sun 
the configuration of a hooked, a round, and an elongated protuberance, was 
exactly the same as that of the corresponding and similarly formed faculse. 
M. Schweizer remarks, that it is difficult to suppose so striking a coincidence 
to be purely accidental, and that the probability rather is, tiiat the protu- 
berances are no other than the faculae which we so often see upon the sun's 
disk. This conclusion might bo objected to by some persons, on the ground 
that the light of tlio faculae is generally more intense than that of the other 
parts of the solar surface, while, on the other hand, the protuberances shine 
only by a moderate red light. M. Schweizer, however, seems to think that 
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Uiere nie ciroimistBiiceB couneoted with the nppQaTADoe o( tha tkcuke 

eorre to ubviato this nhjecUon. First, be aascms ititj b(^ a wetl-known 

oinin brli^ht groups of Auiuhc, us tiiej odvuaiw from Uis oii8t«ra border 

euD towards the uiiiliUo of tha disk, now HJid then vanish, and 

rcappmLr itt altered fimni fitter the}' liave passed the middle parti of the 

Ageio, he states, that bolli himself and hit asdstanta have remarked tb&t 'dn 

fbculn, lUthouKh occnsioiudl; quite viaible when tber ure jut upon thQ 

of tho sun's dull, atUJ nro, at other times, mudi less 

tion Dinn at soma diatauce fVom the edge. He 

brightoeas of tbe faculm to be in thosa partu of tbo lUak which am i 

nC & OiataQce of i' to 5' or 6' from tha margin. Hence it would 

UtB brightiiesg of the Gmulie depends on the position wliioh tlioy 

retpeot to the imaginary line uniting the centre of the aiiti and tbo •}• 

obaorvor. "Might it not then bo eaaily possible," ho Bays, "Uiul i^ 

middle of tbe auo's disk, so also upon its margin, where the nidltu< 

riglit angle with tlie lino bclbro mentioned, the light of tlic fhcula: should 

aurpaia thereat of the solar surfkoo 7 nay, might it nut desvMid In i&tenulr 

to tlio tl|;lit of tbe protuberances! The light of tlis lattur c 

aiderable, ainoe they oontinued to be seen, acrordlnii; to son 

eulipso, lor a oonsidorolile time alter the roappeut'niiuB of tlie euD. . 

really tbe oase, it ia probable that tlio eloud-llku fiu-'uhe misreljr 

truiapurent objects, ia a small degree or even not at all Belf-liuninuu^ 

allow the sun's light to pnsa in certain positions, with respect ta i ' 

the ob«oiver, without being theDisolveavisibloj in other poeitionfi, 

to lu a maximum of the sohu light, either by refraction or redeullon, with 

such hitetisi^ that they appear brighter Uian the Burroundhig |mns oT 

surfacej and UnaJly, in other positions, to ep)iear witti the mild " 

oolor oftho protabersnoas." Without taking i 

of a more aeuldental t>oiuaidence of the drawings of the faculiB 

tiihonmoes, M. Sehwetaer sought to aatabliah a oonneotion betWBTO 

and the petnunbm of tlie solar spots ; but he was unable 

coD^Bteul results. During the days Immediately preceding and liilloi 

ovlipae, the numbur of auoh penumbrie visible upon the disk was too 

account Ibr the numeroue protuberances, and even of those 

tiocloi whiub did appeiir, not one, however nnall, was ^tuat< 

tlw margin of the disk, as ought to have resulted if (hoy had b«4 

with tho protubenuices, and as rosily oocurrod in Iho case of 

Uoreovtir, the forms of the Eirotuheronces do not in anywise rMembla 

the penumbmi seen near the mai'gin of tha solar disk ; whiles ou 

hand, any person who has obscrrod the Hilar GiouIp^ cannot M to 

with tlie resembhuice between the forma of the protuberanoos and 

the lUculs, more espeuioJly in the case of tlie Tuln-like eliout« which , 

lose tlieiDselves in the surfiute oftho disk. 

CONNKCnON BKri'WKEN irKTEOHOLITKS AND ASTEBOtDS.S 
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vnOx iboBe bodies, not hitherto noticed^ in favor of the theory that they are 
identical in DAtnre and origin. After stating some arguments against the 
theory of the atmospheric origin of aerolites, Mr. Greg proceeded to give an 
abstract of some results he had lately obtained in analyzing a very complete 
catalogue of aerolite falls. It would appear that since a. d. 1500, there are 
176 authenticated instances of falls of aerolites, the month of whose fall is 
known, the number for each month being as follows: — For January, 9; 
February, 15 ; March, 17 ; April, 14 ; May, 15 ; Jime, 17 falls — ^first half of 
the year, 87 fells; July, 18; August, 15; September, 18; October, 14; 
Kovember, 16 ; December, 7 faUs — second half, 88 falls. Giving an average 
of 14*6 for each month. The most important thing to notice is the small 
number of aerolites registered for the months of December and January, and 
the comparatively large number for June and July. The former two showing 
but 16 instances of falls, the latter two 35, or more than double. Now, 
granting that these aerolites, or meteoroUtes, belong to the system of the 
asteroids, having orbits therefore whose mean distance is superior to the 
earth's orbit, it is certainly reasonable to conclude that it is when the earth 
is ferthest from the sun, i.e. at her aphelion, that the meeting with aerolites 
is rendered most probable. This is what would appear to be really the case, 
for the earth is at her greatest distance from that luminary on the side of the 
snimner solstice, i.e. in June and July, precisely the months shown to be 
most abundant in aeroUtes. Mr. Greg then referred to a recent number of 
the Oomptes Rendus, in which there is a paper by Le Yerrier on the asteroids. 
M. Le Verrier shows by calculation that the sum of the mass of the frag- 
mentary planets, called asteroids, cannot exceed one-fourth of the earth's 
mass ; and also shows it probable that their mean mass or system is at its 
perihelion, and consequently nearest the earth, at the time when the earth 
herself is on the side of the summer solstice. This would appear again con- 
firmatory of the theory that aerolites are the minute outriders of the as- 
teroids. There would appear to be also further evidence, though of another 
kind. It has been supposed that some of the larger asteroids have irregular 
and angular surfaces, which is precisely the case with the majority of the 
meteoric stones which fall to the earth. Again, taking the average specific 
gravity of aerolites at 3-0 (they vary from 1*7 to 3*9), further indirect evidence 
is afforded as to their position with regard to distance from the sun, and, 
taking water as 1*0, the following table shows the relative densities of several 
of the planetary bodies, following the order of their distances from the sun: — 
Mercury, 15*7; Yenus, 5*9; Earth, 5*6; Mars, 5-2; Aerolites, 3-0; Aste- 
roids, (?) ; Jupiter, 1-4. Another circumstance relating to aerohtes which was 
alluded to by Mr. Greg, was the periodicity of those bodies, and he mentioned 
more particularly the 19th of May, 29th of November, 13th of December, 15th 
to 19th of February, and 26th of July, as being aerolite epochs, aerolite falls 
having been recorded on the following days : — February 10, 10, 13, 15, 15, 
15, 18, 18, 18, 19, 19, 25, 27, 27; May 9, 10, 17, 17, 17, 18, 19, 19, 20, 22, 
26, 26, 27, 28; July 3, 3, 4, 7, 8, 12, 14, 17, 18, 22, 24, 24, 26, 26, 26, 30; 
November 6, 7, 11, 13, 17, 20, 23, 25, 27, 29, 29, 29, 29, 30, 30; December 
11, 18, 18, 13, 18, 18, 14. In referring, however, to the epochs most remark- 
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able Rir the perioilioli] displiiji of lumiuoiiB meUvn, aa Nuveuibur and Attpttt 
9lU to 14tli dajfi, Mr. Grag obanrved tliM the number of HuroliMs reioocdui) iiti 
fUling on tho%e iliiys ie remorkalJl; smaJl, uidood uuder the avcrae« ot Uia 
7««ri Tor out of ISQ fuUs (the dtty u well as month of lall being kauwn)i but 
fbur luive Men betwoen the Dth and Htli <la^ or Au^bI and Korembor. 
The BorolUic and Quminaue) meteoric opoolia also would ujipoar to diffbr, with 
the exoejilJoQ ol' the 99Ui or Norunher. From this oiroumstanci] it BeamB 
probnbto that aerolites, and the m^jorit; of lumincmB meteors (eeponiollj p»- 
riudic and oonformable ouee), oro reBotvabla into sepanite c1iu<rub ; and in 
oorruboralion of Clita it may be mentioDed, that while the numher of mmdilM 
whose falls have boon rocordod are about equally divided fbr the llret a» Rff 
Che eecoud half of the year, this is very for fiom beiegthe case wiih luminooB 
metcorB, by Ihi the lai^ec numben of which are observed duriog the nnxmil 
half of the year, viz., ftom July to Dcoeiuber. Wtiilo, theo, wo oonddor 
aerolites as belooglng to asteroids, with orbits suporior to the eanli's, and par- 
tuking of the nature of true though minute planets, the majority nT lutnlnoiu 
meteors may be coosidered as having oharaoters more in oumnKm nllli 
cometii. ' It has been shown liy BevoraJ nstronomers, na Olmgteail, IteTDCs 
Krmnn, aud others, that the majority of periodiu meteors hare orbits iuftirtor 
to Uie earth's, and their perihelia near the planet Mercury, llr. Greg con- 
oliided, aStet makhig same observaUons in favor of the solf-lumiriority of 
mt>teors, by Buggesting the probability of their haviiig a uaturo Irnt iliiMjf 
than that of aeroUtea, but denser than that of comets, and lliAt H ju|^_ 
improliable that they have a fluid or visdd imtttre. ^^^^| 

ASTRONOMICAL MBUORANUA. ^^^| 

At a recent meeting of the American Academy, Mr. O.P.Bond Ht»Udllitt 
be had found that the horizontaJity of the axis of the great eqiMtotial at Qua- 
bridge is suliject to a regular disturbance, its portion going tluvtigh a summsf 
sion of ohiujgOB almost uniform every year. This ho ascribed lo Iho unequal 
aolion of temperature ui)on the two aupporting pilkirs. The wcatom fix 
liaoa Utoai March to September, and Is depressed during tbo remainder uT the 
year. Mr. Bond exhibited a diagram, showing by n series of curvoa ths nM 
of elevation ajid depression through diObrcnt months, for the past flvo tcoik 
The amount of departure fWim a horizontal position is jifn "^ "" '"'^'^ ^ "^ 

Mr. Bond also said that ho bad been making some investigations to Uixr- 
tain whether the attroctioa of the moon has any effect on tbo molim fi 
pcnduJum, and oonsoqueotly upon the rate of a clock. He hud fbuod Hi 
to ho changed to tlie amount of ^^^,f, of a second diiily. At the uqturi 
moon's attroctiou changes the weight of a body only yiniiioi "^ ' 
yet this (orce is Eufflcient to produce the vast ^cnomena of the & 



na. KANKS OBSaHVATIONa ON AELTIC TBMPKEATCB] 
On the 17tli of January, our thermometer stood at tn" below v 
aoili. the range of those nt the observatory was at M° to 07°. Tl 
mre At the (loos was always somewhat higher Uuui at the islHidj 
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enee being due, as I suppose, to the heat conducted firom tne sea water, 
which was at a temperature of +29°, the suspended instruments being 
affected by radiation. On the the 6th of Feb., our thermometers began to 
show unexampled temperature ; they ranged from 60"* to 70° below zero, and 
on very reliable instruments stood upon the taffirail of our brig at 66°. The 
reduced mean of our best spirit standards gave 67° or 99** below the freezing 
point of water. At these temperatures chloric ether became solid, and care- 
fully prepared chloroform exhibited a granular pellicle on its surfiEM)e. Spirit 
of naphtha froze at 64°, and oil of sassafras at 49®. The oil of turpentine was 
in a fiocculent state at 66°, and solid at 63° and at 66°. — Kant^s Second 
Eaepedition. 

rNPLUENCJE OF ABCTIC TEMPEBATUSES UPON ICE. 

The changes of ice at temperatures fer below the freezing point confirm the 
views I formed upon my last crtiise as to the limited influence of a direct 
thaw. I am convinced that the expansion of the ice after the contraction of 
low temperatures, and the infiltrative or endosmometric changes thus induced ; 
the differing temperatures of sea- water and ice, and their chemical relations ; 
tiie mechanical action of pressure, collapse, fracture, and disruption; the 
effects of sun-heated snow surfaces, feJls of warm snow currents, wind drifts, 
and wave action, all these leave the great mass of the polar ice surfaces so 
broken, disintegrated, and reduced, when the extreme cold abates, and so 
changed in structure and molecular character, that the few weeks of summer 
thaw have but a subsidiary office to perform in completing their destruction. 
— Dr, Kane. 

NEW METEOROLOGICAL OBSERVATIONS IN ALGERIA. 

The French government has recently determined to establish not fewer than 
twelve meteorological observatories in Algeria; and at the request of the 
government, the Academy of Sciences at Paris has drawn up a series of instruc- 
tions as to the observations to be taken, and the time and manner of taking 
them, in these new establishments. For the present the observations will be 
limited to, 1. Temperature and distribution of heat ; 2. Atmospheric pressure; 
8. Humidity of the air ; 4. Rain, snow, and hail ; 6. Direction and intensity 
of the wind; and 6. The state of the sky, reserving observations on magnet- 
ism, electricity, &c., until a sufficientiy numerous and experienced personnel 
shall have been formed. As to the time of taking the observations, the 
Academy desires that it shall not be merely every three hours during the day, 
as in most observatories, but that it shall be every hour, day and night. The 
Academy is of opinion that the taking of meteorological observations in 
' Africa, the only part of the world in which they have heretofore been almost 
completely neglected, will bo of great scientific importance. 

CYCLONIC HUEBICANES. 

A curious and interesting table of Cyclonic hurricanes, which have occuired 
in the West Indies and the Atlantic Ocean, has been recently published by 
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. Poey, of HftYiina. Tbo eiaminntjon of llieso phenomena • 
(iv(>r»periDdoE8e2jBQrH— from 1498 to 18S»— and l.be monthly d" ' 
offlflObunioanPSWUsnBfollowa: — January, B; Pebruiuy, 7; March, II; April, 
8; May, 0; June, lOi July, 42; August, 9«i Soptcrobcr, 80| Ootobw, W; 
NOTember, 17; Decerobor, 7. Mr. Poey olirervuB, tbat njtliounh notiiliiB ia 
known of the csuaes nhitdi produce burricancB tit gtim In any pnrt of tlu 
world, yet It has now been proved by the examination and CTironil luiuly^ ot 
perhaps more than a thousaiid logs, and of some liundreds of storms, tliat nind 
in hiirriciineB and oomrnon galea on botli sidea of the equator, hna two moboiu; 
and Iliat it turtig or blows round a focua or c<>utre in a more or less olrcultr 
fbrni, and at the some time liaa a straight or curved motion forwarif. 



At the atmnal meeting of the Royal Society, Sot. 1858, Lord 'WrolloBliy, 
tUe president, in hia address, atronglj advocated the constraeCion and er«OtiW 
of » ItiTge reflecting toleacope in aome desirable loc^ty of the aoutliam henl- 
sphere, for the purpono of olDaorving the nebula!. The ecliomo la not nrtw, 
having been brought forward by Lord Roese, the late diatingulehed prwddnit 
of the Raynl Society, but although strongly advocated by the counoU, the 
government fblt at the time unwilling to advance the neceesarily large mm 
required lor the conatruction of a large reflecljng lelesoope. 

"It ia not difflcult,"aiiyaLord Wrottoaley, " to demonatrale llie importance 
of this object The great command of light possessed by the magnifloent 
telescope of Lord Rosae hia enabled him to detect certain conBguriitiona In 
the nebnU) visible in thia comiti7, which had escaped the notioo of prtor 
obeervers. I allude to the discovery of the spiral fiirm of several of lliceg 
curioua objects. Now thia is a lact of very peculiar interest, ea bearing ii|iou 
important questions of physical astronomy. 

" Do ccrtmn Uws prevailing In our own system, and even in many etwllar 
groups comparatively near to us, extend lo the very remote regions of apwui 
tenanted by tbo nebuhe! Many ages must probably elapse bolbre Uioon 
questions con be solved, but it la a duty we owe to posterity to hand down 
to them the data required Ibr aolvUig them, and it Is &ecc«eary tbr tlmt pui- 
pcee tbat accurate drawlnge should be now made of liie present appcoronoa 
of these ohjoots, and preserved, lliat Ihoy may be compared with ILo oliaorw- 
tlons of after times. Now, Lord Boeee is at present engaged in making 
detailed observations and drawings of the appearoDcee presented by nebuln 
visible In those latitudes, and it is must dceirnble that n telescopi-, nui 
if any, inferior in power to his, should be set up eomewhero in Hie « 
hemisphere, to perform iiir the nebulce there visible the like oIGcs ai 
(bnned by Lord Rosse for oar own." 

Lord "Wrottealey then suffgosta that, as such a Hcienlifle Uhor v 
dace results in which the whole civilised world would he iiiiereBted, K 
be very desirable if many nations could be associated in currying; ou(fl 
an nadertaMng. 
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ON THE OPENING OF AN ANCIENT TOMB IN THE CEIMEA. 

At the last meeting of the British Association, Dr. Macpherson, of the 
army, gave a detailed accoimt of the opening of one of the ancient tumuli, 
found near the city of Kertch, in the Crimea, during the recent occupation 
of the country by the allied forces. The present town of Kertch is built 
close to the site where 500 years b. c. the Milesians founded a colony. 
About fifty years before Christ, this colony became subject to Rome. In the 
year 375 of our era^ the colony was utterly annihilated by the Hims. The 
characteristic features around Kertch are the immense tumuli, or artificial 
mounds, that abound in this locality. Calculated as they are for almost end- 
less duration, they present the simplest and sublimest monument that could 
have been raised over the dead. The size and grandeur of the tumuh found 
in this locality excite astonishing ideas of the wealth and power of the 
people by whom they were erected, for the labor must have been prodigious 
and the expenditure enormous. The highest specimens of Hellenic art have 
been discovered in these tumuli — such as sculpture, metal, alabaster and 
Etruscan vases, glass vessels, remarkable for their lightness, carved ivory, 
coins, peculiarly pleasing on account of their sharpness and finish, and 
trinkets, executed with a skill that would vie with that of our best workmen. 
All originals were forwarded to St. Petersburgh, duplicates being preserved 
in the Museum at Kertch, and •these might have been with ease secured to 
England on the investment of the place by the allies ; but with the exception 
of some bas-reliefs, transmitted to the British Museum, the whole of these 
rare treasures were barbarously made away with. The local tradition is, 
that these tumuli were raised over the remains, and to perpetuate the memory, 
of the kings or rulers who held sway over the colonists, and tliat the earth 
was heaped upon them annually on the anniversary of the decease of the 
prince, and for a period of years corresponding to the rank or respect in 
which its tenant was held, or had reigned ; and to this day successive layers 
of earth, which were laid on in each succeeding year, can be traced in their 
coating of sea-shell or charcoal having been first put down. I have counted 
as many as 30 layers in a scarp made in one of those mounds, about two- 
thirds from its base. They are to be seen of all sizes, varying from 10 to 800 
feet in circumference, and in height from 5 to 150 feet, and are usually com- 
posed of surface soil and rubble masonry. Most of these tumuli appear to 
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have been riolatod irnil their treaaurefl ramoreiL The details of the tf 
tion of one of tlio largeat which remBiaed inlacl, Dr. Maophereon g 
followB :— 

Burieatb tux exteoBivo Bloping artificial tiunuluH, numing at right angles 
with tho ridge eztondiug northwards from Mons Mltiiridatoa, I cams upon a 
mass of rabble masoory, bojond which was a, door leading to an arcbal 
cliambDr, built uodur tho aide of tho mound. This led mo to a larger chain b«r, 
wliloh wna also nruhod. The wulU of the larger uhambor wore marknd off in 
Bquiircs, with here and there fiowers, birds, and grotosque Qgurog. Otot tho 
entrance into t)iis chamber were painted two litres of grifflna roiniMmt, Iwu 
horsemen, a person in authority ntid his attendiint — the hitter wirrylng in Us 
hand a long apoar — being mdel; sketched on one of ths loner walls. Thei« 
wore no remaina oT ooj sort in this tomb or temple. A recess in the walla 
on two ^des resembled doorB blooked up. On removing the masonry to tJic 
right, the akeJeton of a borso was tbund. To the letl a human slcslelou lay 
across the door. TunnoUing on each »de, tho work wrh carried on boaaaUi 
the desaeuta of tonoer oxploratioaB &om above. On the right hand nde Uie 
tunnel extended ten yards, but nothing of interest was met with. On tho 
left, dbscendlDg as the tunnel waa formed, arriving ooeaaioiiaUy at oti}«ota 
poaaea^g much interest, I came upon a layer of natural ainto rock, the iddM 
and roof of the tunnel being composed of nrtiliaisl Binl, obafrool, aninud 
nmauia, and, aa usual, heaps of broken poCt«ry. Tbirlf feet ftma tbo 
entrance, Qie rock suddenly diaappeared to the front and left, tiie marii of 
the chisel being perceptible on tho divided portion. Tunnelling In the mdt, 
WD agidn reached, 12 feet from the apot where it hud diaappoarnl, Ioosp Kind 
occupying the Intervening space, into which the exploring rod, tix fuot lung, 
dropped without any effort I worked down into this shftft 12 fbcE. But tho 
left aide of the shaft, which was composed of the same loose sand na Otr hb 
tho el^l rod could reach, was oontinnally fkllhig In. MoroovtiT, the Inbor 
carried on by candlelight of rushig tho earth in bMlceta, tmd convoying it tn 
wbeell)aiTovrs to tbo out»do tbroagh the building wns becoming tm^ 
urduous, and I was compelled to abandon tbe work. At thin period ao 
relics or remains of auy sort wore diacorored, and tlie sliiel rod aunk Into tbo 
looHe sand as IT it had been so much Hour. I felt satisScd that this sbaA M 
to rich tre«auroa below, but regard for the safbty of my wnrkmen preTcnM 
my proceeding deeper. Tbe tunnel whs carried on a S^k feet nulhor, and 
the earth allowed to drop into the shaft. I now sought out olbor ground, 
and selected a place removed alwut 100 yards ft'om that I hod jiMt ML 
Descending somo t«n feet, 1 struck upon a tomb out out of the solid iWft 
Not Sir from this my attention waa attracted to an excavation in th» rod^ 
Bomewhat smilor lo, but on a much smaller scale tiion, that large d«Mcnt 
which I had Just abandoned. Clearing the surfnoe, I foiiod that the rode WM 
hewn out 3 feet in widtli and IS in len^, tbe intervening spaoe being fll 
witli ssnd, ahnilor in ail respects to the other Into which the stct>l rod ■ 
with case. FiftMin feet of this sand belnR removed, Icnme upon the «) 
of a horse. A few feet further on, an upright ting, four (bvt hl^ if 
breuiUi of the abaft, was placed over the entnnce of a tomb oM Mrt^ 
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calcareous day. The opening faced the east hy an arched door, 24 inches 
wide and 32 high. The tomb was of a semi-circular form, arched, 10 feet by 
12, in diameter, and 8 feet high in the centre. Above the doorway a lintel- 
stone was placed, on which the slab which closed it rested. The cavity was 
cut out of the natural calcareous clay, which was firm and consistent, the 
form and shape of the instrument by which it had been removed being very 
distinct The candle burnt brightly on entering. The floor was covered 
with beautiful pebbles and shells, such as are now found on the shores of the" ' 
Sea of Azov. A niche was cut out of the walls on three sides, in which lay 
the dust of what once was human. It was a sight replete with interest to 
survey this chamber — to examine each article as it had been originally placed 
more than 2,000 years ago — ^to contemplate its use, and to behold the effect 
of 20 centuries upon us proud mortals. There lay the dust of the human 
frame, possessing still the form of man. The bones had also crumbled into 
dust ; the space once occupied by the head did not exceed the size of the 
palm of the hand, but in the disturbed dust, the position of the features could 
still be traced. The mode in which the garments enveloped the body, and 
the knots and fastenings by which these were bound, being also distinct. 
On each niche a body had been placed, and the coffins, crumbled into powder, 
had fallen in. At the head were glass bottles — one of these contained a little 
wine. A cup and a lacrymatory of the same material and a lamp were 
placed in a small niche above. A coin and a few enamelled beads were in 
the left hand, and in the right a number of walnuts, the wine and nuts being 
doubtless placed there to cheer and support the soul in its passage to Para- 
dise. Some fibulas and common ornaments, valuable only on account of their 
antiquity, were also found. Continuing my researches in the same locality, 
I came upon other similar shafts, at the end of which were the bones of a 
horse, and then the large flagstone closed the mouth of the tombs similar to 
the last. I now resolved to make another attempt to explore the great shaft : 
the only mode of effecting this being to remove entirely that portion of the 
hill above it, I brought all my laborers to the spot, although the few days 
that remained of our sojourn in Kertch would hardly enable me, I feared, to 
complete the work. Placing my men in two gangs, each were made to 
work half-an-hour without ceasing. On the third day we struck on two 
large amphorae, containing each the skeleton of a child between four and six 
years of age. Underneath these were the tombs of two adults, and then 
came the ^eleton of a horse. 

There was now every indication that a great feast or sacriflce had been 
held, for a few feet further on wo came upon immense heaps of broken 
amphoras, fragments of wine jars, the insides of which were stOl encrusted 
with wine lees, broken drinking cups, flat tiles which may have served the 
purpose of plates, beef and mutton bones, fragments of cooking pots still 
black from the smoke, and quantities of charcoal Descending still further, 
we came upon what appeared to have been a workshop — portions of crucibles 
in which copper had been smelted, corroded iron, lumps of vitreous glass, 
broken glass vessels, moulds, and other things being found. Five feet 
deeper we exposed the excavation in the rock, and a shaft exactly similar 
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to, but on a. mucb lai^r ecule tbnn ths denent intti the arched ti 
the hiil was remOTed, platforms wero scarpeii on tlii 
earth vas thrown up, a in&n \ieiti|j; placed on each platform; aadi^ 
dBBceoded into the Bhalt, aimiiaj' platforaiB of -vrood were flloeg lh>m nboTik 
On the twelfth d»y we renohed a depth of 10 feet in tho ahafl, Iha portion of 
the hill removed bein^ 83 feet in length, SO io depth, and 13 in breadth. 
The mouth oflhealiafthown out of tho rouk, 3 fact in thiclmesB, waa 16 feet 
long by 12 broad. It then took on » bell aliape, tho diamatar of which was 
23 feet, cut out In dark consistent clay, a depth of nearly T feet. B^ond 
this tho aizB of tho shaft beosjne a squara of 1 ffeet, cat out of suace«8ive 
layers of saodstone imd ralcareouB olaj. A few feel beyond the bonas 
of the horse, and exactly in the centre of the shaft, the skeleton of on adult 
f^msJe appeared enveloped in tea-weed. Under the neck waa a Ucrymatoij, 
and on tho middle Unger of the right hand a koy-iing. Three Ibot fUrther we 
met a layer of human skeletons, liud bead to feet, the bones being here in 
excellent preservation, — as, indeed, we found them to be in all places whora 
the calcsreouB clay came into immodiats oontaot with thorn. There were 
10 adult male skelatons on this spot, aod separated by a foot of clay betwaen 
each. FlTO aimilflc layers were found, being 00 in all I may state that 
toads in large Dumbers were found alive ia this purt of tlie pit We bad 
DOW reached a depth of 43 feet in the sbalt, the tunes of nnothar horse were 
mmed oat, and then wo came on loose sand to a depth of 5 foet. Six mow 
skeletons were here agaio eicpoaed. Tho sides of the shaft were regular and 
smooth, the mark of the chisel on the rock being es fhesh as when first 
formed. Six ftet moro of the loose sand being nQ# taken away, hard 
bottom could be felt by the ateel rod, and there lay two skelatons, mnlo nod 
ftemaJe, enveloped in sea-weed ; and in a large amphora at the oomer, whioh 
waa unfortunately found crushed, were the bones of a child. Soma baautilUl 
spedmens of pottery, an electrine nm, much broken, laorymatoriea, beod^ 
and a i^ coins, were all thnt I got to repay my labors on this ^Mt. 1 
examined well on every side, and in tho rook below, for a trap-door or con- 
cealed passage, and an abrupt perpendicular division in the naturo] stnta <V 
layere of calcareous clay appeared to indicate the existence of aucsh, but 
I found none. Everything during the descent had promised so (avorftW)', 
tliat I fiiUy ezpeotcd to have found a large cliamber leading on ttoio tho ter- 
mination of tho shaft ; but If such does exist, the discovary of liio paange to 
it utterly baffled all my reseorchea. When the coins I discoverwl in 
cleaned, I sliall probably be able to flx a date to this wonderful place. Tba 
deep foEse, the mode in wliich tho skeletons were iound at tho bottom, tiw 
Ave discovered immediately above Ibeae, the BO about the coutj^ and th» 
bones ofthe horses, are exactly in harmony with the description of Cerod^ 
tus of the mode in which tha Sejthian kings were buried. There waa U 
no time to enter upon IHsh cxplomtk>nfl. 

DR. UVINGSTOW'B RKSB4RCHES IN CENTKAI. AFRICA. J 

The detuQ of the journey of tho Rev. Ht'nry Liviuggton, ai , 

tinenf orSouthcm AIWch, is a repord of human mvricy w-|ii['li hn»Oi 
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been exhibited in the interior of Africa — a worthy sequel to ihe etories of 
Mango Park, Burckhardt, Denham, Clapperton, and Lander. 

Dr. Livingston reached St Paul de Loando, in May, 1854^ after a foot 
journey of a thousand miles from his mission among the Bechuanas. He 
remained at St Loando until the dose of the year, when he set out for the 
unknown East In March he arrived at Qmllimane, where he was taken up 
by a British man of war. On the way he traced the Lecambye down to the 
Zambeze, thus demonstrating the existence in the centre of this unknown land 
of a river some two thousand miles long. 

This immense stream, whose discovery is the great fruit of the journey, is 
in itself an enigma^without paralleL But a small portion of its waters reach the 
seacoast Like the AbjEsinian Nile, it falls through a basaltic cleft, near the 
middle of its course, which reduces its breadth from 1,000 to 20 yards. About 
these taHa it spreads out periodically into a great sea^ filling hundreds of lateral 
channels ; below it is a tranquil stream of a totaUy different character. Its 
mouths seem to be closing. The southernmost was navigable when the Por- 
tuguese first arrived in the country, 300 years ago, but it has long since ceased 
to be practicable. The QuiUimane mouth has of late years been impassable, 
even for a canoe, from July to February, and for 200 or 300 miles up the river 
navigation is never attempted in the dry season. And in this very month of 
July, when the lower portion of the river, after its April freshets, has shrunk 
to a mere driblet, above the falls the river spreads out like a sea over hundreds 
of square miles. This, with frequent cataracts, and the hostility of the natives, 
woul(f seem to be an effectual bar to all hopes of future trade and commerce. 

During this unprecedented march, alone and among savages, to whom a 
white fece was a miracle. Dr. Livingston was compelled to struggle through 
indescribable hardships. The hostility of the natives he conquered by his 
intimate knowledge of their character and the Bechuana tongue to which 
theirs is related. He waded rivers and slept in the sponge and ooze of 
marshes, being often so drenched as to be compelled to turn his armpit into a 
watch pocket. His cattle were destroyed by the terrible tse-tse fly, and he 
was too poor to purchase a canoe. Lions were numerous, being worshipped 
by many of the tribes as the receptacles of the departed souls of their chiefs ; 
dangerous too, as his crushed arm testifies. However he thinks the fear of 
Afirican wild beasts greater in England than in Africa. Many of his docu- 
ments were lost while crossing a river in which he came near losing his life 
also, but he has memoranda of the latitudes and longitudes of a multitude of 
cities, towns, rivers, and moimtains, which will go far to fill up the " imknown 
region" in our atiases. 

Toward the interior he found the country more fertile and more populous. 
The natives worshipped idols, believed in transmigrated existence after death, 
and performed religious ceremonies in groves and woods. They were less 
ferocious and suspicious than the seaboard tribes, had a tradition of the deluge 
and more settied governments. Some of them practised inoculation, and used 
quinine, and all were eager for trade, being entirely dependent on English 
OEilioo for clothing, a small piece of which would purchase a slave. Their lan- 
gnage was sweet and expreswve. Although their women, on the whole, were 
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not wen trettteil, n man Imving na many wives as lio chow, they wore com- 
pleto nii«Lr<>Ei>t^ vt thoir own lioueeB uid gardens, whioli tbe liiitjlutiid darad 
not enter in bit vfifv't abasiico. Tliey wers fond of show luid gliltor, and aa 
much ns $100 Imd been given fi>r iin Engliati rifle, OuthoaridplateDncftbo 
interior watermelons snpplted the place of water lor some months of Uie year, 
as tliey do on ibe pUina o( Hungary in somroer. A Qaokor tribe on the nw 
ZMign, never flght, never Imvo conftumptioc, acrofuln, hydrophobia, eholon^ 
Bmall-poK or mBBBles. These advanUigos, however, are countortiahiawd by 
the necceaity of osAidnous devotion to trade and ruling- ciuldren to inuko i^DOd 
Iheit toM from llie frequent inrooda of their fighting noigLtiora, 

Dr. UvingHton's dlsooveriea, to their ohaincter and tlieir comrocrdal valoft 
have been declared by Bir Roderio Murchison to be superior to ony ainco the 
dlaoovory of the Oape of Qood Hope by Yssco de GamB. But greatui tlia> 
any commercial viduo ia the Icfson which they teocli — that oU DbalaoleB yialil 
to a resolute man. 

Dr. LivingBton's researches confirm a theory proposed by Sir K. L Kvx- 
cbisnu in 1862, viz. that bigh ereatu of bard rocks coDEtitnted tlie eiwtaniand 
western (tanks of tlio groat conttnenttlirougti which the rivers esmpo, by deep 
.tnuiavcrae fisnires, from a comparstlvely low and Hat marshy region, inter- 
sected hy a profusion of rivers and lakes. In tbo central region tlio watw 
sheds ..r!> dotJjrraineil by ehght olorationa only, some of the rivora flowing 
DortbU'iirda into the Congo or Taire, and others into the ZambsKi, down titB 
banks of which tbe author tmvelled. Tlie chief geological Toatm^ of U>o 
eaatern and western Banking ridgca of tbo continent were described lly Dt. 
Livingston, tbe principal altitudes bavinii; been appraximately estimated by 
the elpullilion of walflr. On approaching the traot whero he w»b onoe tnore 
to be In oommunlcation with civUiWHl beings, Dr. Livingston ^voa am; 
striking account of the scenery around the great l^s of the river Zunbect, 
where that broad stream, afler rushing over mpids. Is auddent; uomiimned 
into a narrow gorge and enacadea, once a stupendous prodpioe, IKngctl on ill 
^es by tbo richest and most pictorial vegetation. 

ON TUR QHB4T FRUBH WATEK LAKE OF BOCTH APRICA. 

The eiialenee of Lake Ngami — long a matter of vague doubt and specula- 
tion — was calnbliBhcd, townrda tbe tloso of ie4B, by Messm. Uswell, Living- 
alon, and Mnrray. Mr. Andorason, who has recently visited its riiorM, pre- 
sents ua with the ibUowing description of it; — 

The whole rircnmferenoe is probably about ^xty or aorcnty gDogmphleal 
miles; ita average breadth seven miles, and not exceeding nine nt its W^dMl 
parts. Ita shape, moreover, is narrow in the middle, and bulging-owl M Oe 
two ends ; and I may add, that the first reports received many years ago AM 
the natives about Iho lake, and which concurred in repreeentine it of ttio dt*t* 
of a pair of spectacle^ are correct. The northern slioro of Ngami is low oad 
sandy, without a tree or bush, or any other kind of vegetation witliin half a 
mile, and mora commonly a mile. Beyond thia iManco (almost all round Iks 
InlKt), the country is very thlolt!y wooded vrith various Boris of ncuda In*- 
jrenoua to Southern Africa, the Damnrn " piirenl tree." a few apeoliM nf wild 
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fruit trees, and here and there an occasional baobob, which raises its enor- 
mous head high above the highest giant of the forest. The southern coast of 
the lake is considerably elevated, and the water is so closely fringed by exten- . 
sive belts of reeds and rushes, that it is only accessible in a few places, or 
where the native cattle have broken through these natural defences. The 
west shore of the lake is also somewhat raised, though the water is very 
shallow; but it deepens considerably towards its eastern extremity. The 
Ngami must have undergone considerable changes at different periods. The 
natives have frequently pointed out to me places, now covered with vegeta- 
tion, where they used to spear the hippopotamus. Again, there are unmis- 
takeable proofs of its having been at one time of smaller dimensions than at 
present ; for submerged stumps of trees are constantly met with. This is not, 
I believe, to be attributed to the upheaving, or to the sinking of the land, but 
that, in all probability, the lake was originally of its present size, or nearly so, 
when a sudden or unusually large flood poured into it from the interior, 
which, on account of the flatness of the country, could not be drained off as 
quickly as it flowed in, but caused the water to rise above its usual height, 
which, remaining in that state some time, soon destroyed the vegetation. * * 
A great variety of a,nimal8 are found in the lake regions, more especially in 
the vicinity of the rivers, such as elephants, rhinoceroses, buffaloes, giraffes, 
koodoos, pallahs, &a, as also two new species of antelopes, the nakong and 
the lech6. The lech4 bears some resemblance to the pallah, but is altogether 
a larger animal In size, indeed, it almost equals the water-buck (Aigocerus 
ellipsiprymmtsjj and the horns are very similar to those of the male of that 
beast The general color of the skin is a pale brown ; chest, belly, and orbits, 
white ; and front of legs dark brown. The fur (which in the young animal is 
long, soft, and often curly) of the adult is short and "adpressed." The upper 
part of the nape and withers are provided with a small whorl of hair. The 
tip of the tail (slender at the base) is adorned with a tufl of black hair. The 
lech6 is a species of water-buck ; for though not actually living in water, he 
is never found any distance from it. When pursued, the lech6 unhesitatingly 
plunges into the water, however deep. Great numbers are annually destroyed 
by the Bayeye, who convert their hides into a kind of rug for sleeping on, 
caresses, and other articles of wearing apparel. * * The nakong is a water- 
buck. By means of its peculiarly long hoofs (which are black), not imfre- 
quently attaining a length of six to seven inches, it is able to traverse with 
facility the reedy bogs and quagmires with which the lake country abounds 
— ^localities only fit for the feathery tribe. "When at the Ngami, I offered very 
tempting rewards to the natives if they would bring me this animal cither 
dead or aUve ; but they protested that though they frequently kill the nakong 
by pitfells and spears, it was not then possible to gratify my wishes, as, at 
that season, the beast dwelt almost entirely in muddy and watery localities, 
where any attempt to follow it would be certain destruction to a man. * * 
The aquatic birds were particularly numerous and varied. A friend who 
visited the lake assured me that here, and on the Zouga, he had, at one time 
and another, killed specimens of no less than nineteen species of ducks and 
geese. One of the latter varieties is not larger than a common teal, but 
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clotbcil in tlie niuat brilliiuit plums^. Th« herona and wutprb(.<iii t 
Uie diiok tribe ia nutnborn itnd ^udinoss or plumose. During n 
journey up tho Taog*, I proourpd, ia a short time, herons of upwurti 
distinct Bpedes, besides bovcdU different kinds of BMrks, orimee, Ao. Tlia 
and Its rlTera swann with orocodilea. Dining tlio cold time of Ihn jear, 1^ 
resort to dosp water, where thpy renuiin in a state of nompsjative iooctiri^; 
but on the approach of the Lot setieoD l^ej ogaia oome forwiird, nid niqr bo 
Boea lying in great nunibers along ths hanks, basking; in the noonday §an, ud 
looking BSftoUy like so many logs of wood. I haTB ollen eurprlsod tbam !n 
this position; and, if not tim close, they have invariably fcdgned to be aBUep. 
The inatont, however, Uwt I hare roisod my gun, or even merely pointed 
towards tli^m, l^ey have plunged Into the deep like a ehoL T)iey ore said 
occaaanally to att^n a gigantic slie ; bMt no autbontio Inatauce has come to 
my knowlodgo of any Bporamen being killed which moasared abovB flBctm at 
sixteen feet, though I have heard it asserted that they sometimes rettoh double 
that IcngtlL Tbo ciocodUe chieSy lives on quadmpedB^ which he lies in 'wall 
tor, and deatroya when coming to drink ; but ho is said never to dovoor hh 
prey beforo the llcsh bos arrived at a stote of putrefaction. When in Itemitfva 
element, the power of this animal must be ononnoiis ; for if tJie testimony of 
the tiihnbilanla ia to bo relied on, he not uolVoquBntly suooeoda lu dcatroylnf 
the hiiO'alo, which they say he accomplishes by seiztog the Iwaat by Uu> 
muzzle and dragging liitn into deep water, where he suflbcatea liim. ThM 
being done he hanls his victiiu back to the shore, and, pushing the corcaw 
above water-mark, watches over it until it has beoome nicfly t^ted. wlica 
ho oommencos liis feast. From ths moist and swampy nature of the ground 
about the lake and rivers, snakes, aa may well be supposed, 
but, though liiey at times attain a gigantic «ze, they appear vary 
being often destroyed by the nallveBi, who devour them with great 
never myself saw a Kpecimen exceeding seven or eight feet 
procured akiDs measuring <\illy three times that lite. The budimeii 
mo tliat tbey not unlVequenUy surprised these monstura when Kslosp mA 
gorged, and that on such ooonBiona it was not unusual to diaputoh them wiUl 
a blow on the head from tiie knob-klerie. These snakes Sued, chiefly on binll 
and small quadrupeds. The flnny tribe was also pret^ numeroui 
stay at the lalce was of too short a duration to collect much inlbnnat 
head. 1 saw and tusted mony different kinds, same of which 
BKueUenl eating, and had a rich and agreeable flavor. The only 
ever, which I tomomber lutd any likeness to nortliem flshes were 
peroli, and one or two barbel kinds. 

Tntnocrooj its population aud commeeck. 
The following paper on the great city of Control AtMca was i 
to the BrlHah Asaooiation, through the Foreign Offloe, by Dr. Bait 
dating from Timbuctoo, on the 3nd of Octobor, 1863, acquainted tl 
Chircndon, tho Foreign Minister, that on the TthoTthe month prevl 
roHpliod Tlmbuctoo, and had met with a very galiaftctory n 
enlerej fiwii tho south rtde, hMixii? navigated a considerable e 
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iiT«r. He ma escorted to the town fixxn Kabara by Sidi Alawad, the brother 
of the absent SheOdi of Bakaj, and weSoomed by great part of the wealthier 
Arabs inhabiting ibe place ; but was obliged to support befi»e the people the 
charanter of a messenger of t^ Saltan of Stambool, his real character not 
being known but to his protector himselC When the Sheikh of Bakay 
himself anived, he gare Dr. Barth the fiillest assurance of his safety in the 
town, and his safe retnmhome by way of Bonxm ; he had done so bef(»e, and 
as fer as his infloence extended, had given '* foil security to any Kngliahman 
visiting this plaoe."^ Dr. Barth then gives a brief description of the town: — 
^ Timbuctoo is situated, according to an accorate computation of my route, 
18" 8' 30* till 18- 4* 5* north latitude, and 1" 45' west longitude, Greenwich; 
and is distant from the rivo* itself further than has been supposed — ^Eabara, 
its so-called port, being situated on a veiy soiall ditch, whidi, being inun- 
dated by the river, is made navigable fer feur, or when the rains have been 
most plentiful, for five months of the year, whereas, during the eight remain- 
ing months, all the merchandise has to be transported on the backs of asses 

to a much greater distance than £abara As for the town itself it is not 

now environed by a wall, the former one having long ago fallen into decay ; 
but like the small towns of the Tonray in general, its mud houses fonn a^ 
tolerably entire enclosure, pierced only by narrow entrances. Having been 
at least twice as large during the period when the Tonray empire was in its 
prime and gloiy, its circumference at present does not exceed two and a half 
miles. The whole town consists of houses built of mud, for the greater part 
only one story high, while the wealthier people have all their houses raised to 
two stories. There are at present only three mosques in the town. The market 
is well supplied with rich merchandise, much better than the market of Kana 
But there is a great defect in the scarg^ty of current coin — salt, a rather heavy, 
unmanageable sort of money, being the standard for all larger things much 
more than gold, while cowries are extremely scarce, and dollars are scarcely 
accepted in payment by anybody. The population of Timbuctoo, as well as 
its government, are considerably mixed. The original, and by fer the most 
numerous part of the inhabitants, are the Ibnray, who, after the supremacy 
of Morocco had ceased, regained once more the government of their town, 
and were not disturbed by the Bambara, who did not obtain possession of 
Timbuctoo, though on the south side of the river ; their empire extended as 
fer as Hombori. Besides the Jbnray there are the Arabs, partly settled, and 
partly belonging to different tribes of the desert, and remaining only for 
several months or years. Certainly, the mixed population of this place for 
itself is not able to repulse any serious attack, as it was taken twenty-eight 
years ago (one year before the unfortunate attempt of Major Laing) by the 
Fullan of Mohammed Lebbo, almost without a struggle." Referring to the 
Fullan of Hand Allahi, whom he was desirous of visiting. Dr. Barth says : — 
" Their fanaticism would, if not endanger greatly my situation when among 
them, at least make it all but intolerable. For these FuUan, who call their 
brethren of Tokoto ' infidels,' and have threatened them with teaching them 
Islamism, think themselves the only true Moslems. Amongst other things, 
they have made smoking a capital crime." 
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ANTHJIIARL\N RESilAKCUES IN SOUTUEKN ASSYHIA. 

Ur. liaH\j3, the woll known explorer of tho atitiquitiea of Biibj>ldj 
NinovcU, tliua dcaoritiea Ihe rectuit tduiiuiAds wbicb have beea O 
Wailia, in southem Aaajria: — 

The osleiit of erounii oorored bj thoso niina Qir exceeds tlint 
on/ other ruiiiB In ABSTria or Babylonia, as Iho principal poitian 
rounded bj an exterior wall fonnmg on Irregular circle of five miles uxl > 
half TliG cbief piles bear the loonl cauieB of Bonricli and WaawaBH, wd 
bcsidet tbcao, there are, also, a ruin which Mr. Loflus considers to be that of 
a large temple, two curioiu edISoea purtiaUy built orbrick-coneti luid oblong 
VBSOB, tho moatlifl ofwhieli are turned outwards, and aome oonicBl mounds, 
tho origin or which cannot now bo dolermined. Tbo moat remarkiiblo l^ure, 
however, of the remdns of Warka is this, that witti the exception of tiis 
principal pllos alluded to, tlie whole of tlie cliiof platTurm and of nvery snuller 
mound witluu tlie wHlla is filled with gbized eartheaware coffins, wliosa IH^ 
menta lie acattoTBd on the surGtoe in such vnat numbora aa to show tbot Ibisi 
place has been one vast t«^poslto^/ of tho doad. Thcso coffluH, of which antn« 
spetumenB have beeo sunt to England by Ur, Loftiia, and are now in ilin 
British Miiaeuin, resemble in form a alipper bath, witli on oval opening: At ami 
end tu admit tlia body, to which ia attached an eartiien cover. Plvo rowi of 
small flgurea am emboaaed in the upper surface of these coCBna, which Va 
{w tbo most part covered with s, ttiick glsdug of a rich green color. The 
hope of finding treasure has led the Arabs of the neighborliood to cxeavaM in 
tliese remnrkBhle sepulchral mounds ; and hundreds of colllna hnvu btwn in 
oonaequenoe broken up every year, In search of gold and sliver o 
which are, however, rarely found. , 

KEUENT ANTIQUARIAN DISCOVERIES AT L'AXOSA, 11*1 

A onrreapondont of the London AthenaBnm gives tho tbllowtag i 
description of an ancdent tomb roocntly disoovi-rod and opened iijM 
Bonncoi at Canoea, In Southern Italy: — 

The tomb which hns most recently been brought to tight liaa n 
an Oriental cllaructur, ns tlie doors narrow towards the top. Thai 
of the ground is of a darlc red and blue. The oliamber (being Uiu ei 
appears to have been deroted to tho chief of tho family, whilst the b 
ones were occupied by tho women; and there, on beds of brmucv dcoo- 
ratnd with ivory statuettes and otb^r ornaments, were found female iiktda- 
lonti. All that boauty, all that wealth over gave, could not save tliam &oni 
tiia universal lot. The ground was covered over witli gold Ihrend, wMub 
Slgnot Bonucd supposes to be tjie ronudns of a golden carpet or cMli; 
whilst round the walls were difpoaed more than forty vnson, of varioo* 
though graceful and elegant atinpea. In linrmony with the IdEO Uut tbi 
deceased wouhi resume tho liablta uf this life in another world, tlio al 
bear upon them the tracM of tho moat magnifleont drosoa. Tha 
pal female figure, ibr instunue, wns fuunil with earrlngii reprAsQUltt 
pmeocka, not merely in sUupo hut in pvuryllnt: ihi- ™lor of tJ 
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being given by smalt upon gold. Golden bracelets of a serpent form surrounded 
dry bones, around which, once beat the pulses of passion. Her vest must 
evidently have been embroidered, for garlands of myrtle, both the leaf and 
the berry, were found in gold, and all are clearly pierced with the holes by 
which they were once attached to the dress. Round the head was a diadem 
of various flowers, the cups of which were formed of rubies and jacynths and 
emeralds of great beauty, and sometimes of smalt of different colors. A 
beautiful ring was found on one of the fingers of this female. The circle is 
formed of two dubs of Hercules, the point where they meet beneath being 
surmounted by a ruby; whilst on the upper and opposite part of the ring is a 
box, where might have been the hair of a lover or Persian perfumes ; the 
'cover is formed of a large emerald. The work is of the most delicate filigree, 
displaying a great variety of beautiful forms : in short, all regard it with 
astonishment, and doubt whether modem art could produce anything so 
perfect " And when," said I to Signer Bonucci, " might this tomb have been 
closed upon its inmates?" — " Ohl" was the answer; "judging from the art, 
it might have been about the time of Alexander the Great, or at all events 
two thousand years ago ?" — " What a field for the play of the imagination ! 
Two thousand years agol" said I; "so large a period, that it seems to 
belong not to time but to eternity ; and yet the art of the painter, and the 
potter, and the sculptor, and the architect of that time, is brought before us 
as fresh as though it had been executed but yesterday ; nay, more, the handi- 
work of the milliner and the upholsterer is shown to our wondering eyes, and, 
dressed in the habiliments of the drawing-room, the inmates of the tombs 
seem ready to receive us." 

ON THE INTERIOR OF AUSTRALIA. 

The following paper on the unknown interior regions of Australia was 
read before the British Association by Mr. Petermann, the well known geo- 
grapher : — 

At a time when the exploration of the unknown interior of Australia was 
earnestly thought of, the probable character of that extensive region became 
a subject of particular interest, and of legitimate inquiry. Scarcely one-third 
part of Australia could be said to have been even partially explored, and by 
far the largest portion was therefore entirely unknown. This imknown 
interior of Australia had frequently been a matter of speculation, at first 
founded on very few facts. But, as our knowledge increased, and actual facts 
became more numerous, the theories had been modified. One of these 
hypotheses was, that the interior, to a certain extent, consisted of a shoal sea^ 
It was in 1814^ only forty years since, when the exploration of inner Australia 
might be said to have been systematically conmienced, that Mr. Oxley, the 
first surveyor-general of New South Wales, a man of acknowledged ability 
and merit, surrounded about one-eighth part of the longitudinal extent of 
Australia. By tracing down the rivers Lachlan and Macquarie, he was 
checked in his progress westward by marslies of great extent, beyond which 
he could not see any land. He was, therefore, led to infer that the interior 
was occupied by a shoal sea, of which the marshes were the borders, and into 
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whloli tha rivers lio hud beon tmcing diechnrged themBolvBH. This o] 
WHS probHbljr supponod by tho fact that the mouth or Lhs largest 
AuBlTttliEin rirera, the MiUTaj, had been overiookod by Cnptmn F 
was QOl disooTBred till Moan years after Mr. OriDj'a discoveries, 1^ 
Sturt Tbifl opinion wia adopted by sabsequcnt traTellBra 
Eyre, odo of the moat distlng;ulahed explorem of Australia, in a p^wroo 
nicnt^d to the Royal Oeographical Sodcty, annoimoed that he had ai 
diCfbreat nonduaioiiB, namely, that the Interior would he round g 
ba of a very low leyel, oonsiBtJng of Bond, Bltemating tvith lanny b 
dried s&lt takes, or each ha were covered only by sliallow suit w 
VM the case with Lake Torrens. Ho bIbd said that It wna r 
bable thero might be many detadied, and oven higlier ranges al 
Gawler Kange, nnd that, Intorspersod among thaao ranges, i] 
bettor or even of a riuh and fertilo ooimtry miglit bo met with. 
Mr. J. B. Jukes, in his valuable work on "The Fbysical Oonditia 
Austndia," stated hia opinion to be tliat tbe interior o 
deeert plains, which seemed to extend to tho sea ooaat round the G 
Can'«'''*ria, or north to that of the Great AiislrflJUin Bight 
to strotch along the north-west coast to Collier Bay. The genend o] 
present entertained on this point seemed to be ver^ similar ts 
iTulcee, excepting, perhaps, that it was thought Uiat tho deaerls did tii 
so fhr to the north, nnd that the northern parts wore conslderod to « 
some fertilo and promising regions. The ehiof grounda c 
deductioDS had been made, were the Ifnouu (liots bb to 
motoorology of Auatndio, nnd the absence of largo rivers and other A 
It WHS well known that the Australian colonies were auhjeot in m 
occnstonal blnata of what Is called the hot wind, troru its e 
lempemture. Tbia hot wind always blew from tlio Interior ,■ in N 
Wales and Tasmania, ite direction beln^ from tlie uorth-wiat, and 6 
north in Port Philip onij South Australia. The breath of this wind m 
Uie blaat from a flery furnace, incroa^ng tbc mean temperatura of a an 
day, on the woaterly aide of tho eastern oordillera, to 40° ; on thf 
side, botli in New Boutb WnJes and Tasmania, to sa' and 30° ; a 

d;iring tlie hot wind the thermometer rose to 100°, or even llS" in tl 

with tlie southerly squoU there was wmetimes aaudden lull of ftiU 40" in tiNt 
course oC half or even a quarter of an liour. Tliis whid swept up Icom tho 
interior olouds of dust and sand, Bometimca intcrmlied witi gritty matter, 
large enough to strike with painlVil acutoness on tho face. Count S 
while wuhng from New Zoahind to New South Wales, was preven 
making the harbor of Port Jackaon for two succosBivo days, by the ttOM 
of this hot wind, Though sixty miles OvDm the Bhore, tho heat e: 
and the s^la of tbe ship wore covered with a small powder by tho li 
Tha hot winda wore, indeed, identical with tbe Birooco blowing from tbo j, 
Sahara of AMcn, and similar winds in otlior parts of tbe globe. It imAm 
justly siud that these hot winds axperieneod in tho southern i 
Australia, could have no other origin than hy • current of air h 
over some Inrw oxpiina" of burning dcwrt, and our knowlcdg* i 
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acy<^ning regions entirely corroborated this assumption. The discoveries of 
Captain Stmt, in his last expedition in particular, indicated the very nest and 
hot-bed of the winds. The situation of Captain Sturt's desert was such that 
there was good reason to think its influences would extend to the whole of 
the coasts, even to those of Western Australia, which were the furthest from 
it, namely, about 1,360 geographical miles ; unless the wind blowing from it 
were intercepted or deflected in the intervening spaces by mountains, or else 
ameliorated by countiies of different character. The influence of the hot 
winds from the Sahara had been observed in vessels traversing the Atlantic 
at a distance of upwards of 1,100 geographical miles from the African shores, 
by the coating of impalpable dust upon the sails. Mr. Petermann proceeded 
to describe the results of his investigations with respect to the causes of the hot 
winds, and observed that the heat of the winds in southern and eastern Australia 
was &r more iatense than in the north-eastern parts. He then remarked that 
he believed a great part of the interior of Australia to consist of sterile 
deserts; that the Torrens Basin and Stint's Stony Desert formed the centre of 
the largest of these deserts, which probably extended from 200 to 300 miles 
around the latter, and that a fringe of 200 to 300 miles extended all along the 
great Australian bight to Western Australia, and along the western coasts as 
for as the Gascoyne Basin, or even the river Fitzroy. It also appeared to 
him that the whole of north-west Australia north of Fitzroy river, as far as 
the head of Carpentaria Gul^ was a region of the most promising character, 
and that from this region a spur of more or less elevated land extended as 
for as the cluster of mountains discovered by Sir Thomas Mitchell, and which 
gave birth to many beautiful rivers flowing in all directions of the compass. 
This spur would necessarily form a bar between Sturt's desert and the Gulf 
of Carpentaria. It seemed to him most probable, that this promising district 
of north-west Australia extended far to the south, to the middle of the con- 
tinent, and beyond it, at least to the latitude of Gascoyne river. One signi- 
ficant fact supported the latter opinion, and that was the occurrence of large 
trees which had been floated down the rivers of north-west Australia, 
and found at their debouchures — an occurrence unknown in south-western 
Australia. 

PROPOSED CATALOGUE OF PHILOSOPHICAL MEMOIRS. 

At the last meeting of the British Association, a committee was appointed 
to take into consideration a communication from Professor Henry of Washing- 
ton, containing a proposal for the publication of Philosophical Memoirs 
scattered throughout the Transactions of Societies in Europe and America, 
with the offer of co-operation on the part of the Smithsonian Institution to the 
extent of preparing and publishing, in accordance with the general plan 
which might be adopted by the British Association, a catalogue of all the 
American Memoirs of Physical Science. The committee who were instructed 
to consider the best system of arrangement, and report thereon, reported as 
follows : — They understand the proposal of the Smithsonian Institution to be, 
that a separate catalogue should be prepared and published for America. In 
the opinion of the committee, the catalogue should embrace the mathematical 
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aiid physical sciences, but should exclude n»l«rnl hiMoiy sod plij 
jtooloKy. mineraU^y, and chemistry, which would properly fbrm the 
nuitter cf a diatioct catalogue cr ciitalogucH. Tlie difficulty nf drawiug' 
lino would perhaps be greatest with regard to chemiBtiy and gaology ; but 
the cOBimittee would admit into the catalogue tDemoire not purely cbemioal 
or geological, but baving- n, direct bearing upon tlie subjects of the catalogue. 
The lutnlogue should nut be restricted to momoiis in transactions of sodotini, 
but should comprise also memoirs In the proceedings of societies, in inaUiB- 
ttiaUcal und solontiilc jounuds, in Ephemeridea and volumes of obBorvattoas, 
anil in other coUocliona net coming under auy of the preoadiug heads. The 
catalogue would not comprise separate works. Tlio cataloguo should begin 
OoiQ tho year ISIH). There ahoujd be a catalogue according to tlio samca oT 
authors, and oka a catalogue according to aubjeota, — tho title of tin, meniolr, 
dale, and other particulans to be in each ciuie given in fid!, ao ee to jivoid llie 
neoosalt; of a reference from the one catalogue to tlie other. The catalogtio 
Bliould, in leG^rring to a memoir, give the number as well of tho htet as of 
llie flrat page, so as to show tho length of the memoir. Tha catalogue shouid 
Hivo in every oeae the date of a memoir (the year only) — namely, ixt Uis 
of ujomoiTB published in the trauBOctions of a soeiety the dale of 
iu other oases the date on the title-p^o of the volume. Such 
inaoTted as a diatioct tact, even iu tha case of a volume 
red to by its dale. The catalogue should contain a list of voluoies 
sbowlug the compteto title, with, in the case of tronsactioTKi, 
^Thioh the volume belongs and the your of publication ; and in otlier 
the year of publication, and the abbreviated rolbrenoe to the work. Tho 
reibrencee to works should bo ^vcn in a form sufdcIoQlly lUll to be ca^ 
intelligible without turning to tlie oxplanntion of such reference. The uiilh«'B 
name arid tho date should be printed la a distinclive typo, ao as to be con- 
BpleuouB at fir»t sight; and, generally, Ihe typograpliical execution should be 
Buoh as hi EicHitate as muoh as poi<siblo the use of the catalogue. As to the 
* catalogue according to the authors' names, the memoirs of tho aame author 
should be arranged according to their dutcs. As Co the cataJogue ocoording 
til tho subjects, tho question of the arnmgomont is one of very great diSloulty. 
It appears lo the committee that tlio BOhenio of arrangement cannot be Uxti, 
upon aooording to any d priori clas^fication of subjecls, but must be 
mined alter some progress had been made in tho prelirahiary work of 
ing the titles of the memoirg to bo catalogued. The value of this port 
catalogue will materially depend upon the selection of a proper prf 
arrangement, and the care and accuracy with wliloli such principle 
out. The arritngemont of tlie memoirs in the ultimate aubdiviaions i 
according to their dates. The most convenient method of making 
logue would appear to be tbat each volume to be indexed sboulil 
Uirough separotoly, and a list formed of all tlie mcmoira which cam 
tiie plan of the proposed catalogue. Such list should be in triplio 
copy for reference, a second copy to be cut up and arranged for the < 
according Co authors' muncs, and another copy to 1>e cut up and 
tlie catnloguB accordiDg lo subjects. Tho commitlee liave eodoal 
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form an estimate of the space which the catalogue would occupy. The num- 
ber of papers in a volume of transactions is in general small, but there are 
works, such as the Comptes Eendus, the Asironomische NaclmcMen^ the 
PMhsopMcal Magazinej dkcj containing a great number of papers, the titles 
of which would consequently occupy a considerable space in the catalogue. 
Upon the whole, the committee consider that, excluding America^ they may 
estimate the number of papers to be entered at 125,000, or, since each paper 
would be entered twice, the number of entries would be 260,000. The num- 
ber of entries that could conveniently be brought into a page quarto (double 
columns) would be about thirty, so that, according to the above estimate, the 
catalogue would occupy ten quarto volumes of rather more than 800 pages 
each. It appears to the conunittee that there should be paid editors, who 
should be familiar with the several great branches respectively of the sciences 
to which the catalogue relates, but that the general scheme of arrangement and 
details of the catalogue should be agreed upon between all the editors, and 
that they should be jointly responsible for the execution. It would, of course, 
be necessary that the editors should have the assistance of an adequate staff 
of derks. The principal scientific transactions and works would be accessible 
in England at the library of the British Museum, and the libraries of the 
Eoyal Society, and other philosophical societies. It would be the duty of the 
editors to ascertain all the different works which ought to be catalogued, and 
to procure information as to the contents of such of them as may happen to 
be accessible. The catalogue according to authors' names would be most 
readily executed, and this catalogue, if it should be found convenient, might 
be first published. The time of bringing out the two catalogues would of 
course depend upon the sufiBciency of the assistance at the command of the 
editors. 
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Africa, Livingston'a researches in, • 886 
" South, fresh-water lake of, 888 

Agricalture, improyements in, 24 

** recent progress in Great 

Britain, 292 

Alloys, manufiactore of, 244 

AmDniances, French, 68 

American Association for Promotion of 

Science, meeting for 1856, 8 

America, monntain chains of^ 808 

'* South, saline deposits of, 819 

Ammonia in rain water, 294 

Anatomical collection, eurlons, 866 

Anemometer, self-regtstering, 219 

Animals and man, relations of^ 849 

Animal snhstances, preservation of, 295-6 
Apparatus, Electro-Medical, Piggott's, 1^ 
Ararat, Mt ascent of^ 18 

Arctic Ocean, deep sea soundings in, 822 
" regions, occurrence of fo^ wood 

in, 298 

Artesian wells, negative, 807 

Assyria, antiquarian researches in, 892 

Asteroids, the, 872 

Astronomical obsorvations in Southern 

Hemisphere, importance of^ 882 

Atlantic, discovery of volcanic cinders 

at the bottom o^ 820 

Aurora Borealis, origin of the, 141 

Aytovn, Bobxst, 42 

Bailbt, Prof., on the origin of the green 

sand, 803 

Ball's steam safety pump, 66 

Bam door fastener, self-acting, 180 

Barometer, aneroid, imperfections of the, 221 
Battery, galvanic, Breton's, 142 

" mying the guns of, without ex- 
posing the men, 184 
Beaches, sea, action of waves on, 216 
Bearings, leather, for axles, 70 
Bboqubksl, M., 185 
Bennett's hot air locomotive, 68 
Bknt, Lieut., 217 
Bebdan's compressible life-boat, 88 
Bbbsemeb, M., 70, 256, 261 
Blahohabd's timber bending process, 65 
Blast pipe. Cooper's improved, 69 
Blowing machine, Mackenzie's, 68 
Blake, w. P., on the mountain chains of 

Western America, 808 

Blood, cause of fluidity of, 864 

** effects of chloroform on the, 281 
Boats at sea, new plan for lowering, 89 

Bodies, celestial, on the rotatory move- 
ments of; and the spiral forms of 
nobuln, 187 
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Bodies in motion, heat produced by the 

influence of the magnet on, 149 

Boilers and fhrnaces, marine steam, new 

condenser for, 60 

Boiler apparatus, safety, 60 

" incrustations, prevention of, 61 

Boilers, pressure of steam in, 61 

" steam, development of heat in, 64 
" " interesting experiments 

with, 48 

Boilers, steam, smoke consumer for, 61 

Boiler, steam, Stevens's improved, 47 

Botanical science, discoveries in, 27 

Brakes, horse, 121 

Bran in bread, utility of, 864 

Bricks, perforated and solid, 98 

Brine, a poison, 866 

" use of in food, 281 

Buildings, new, when dry enough to be 

inhabited, 82 

Bullet machine. Ward's, 86 

Burner, gas, improved, 118 

Buttons, India rubber, 114 

Calico printing, 90 

" " egg albumen in, 288 

California gold product for 1865, 829 

Camphor and snow, similarity of form in, 
under certain conditions of crystalliza- 
tion, 221 
Candle manufacture, Laporte's improve- 
ment in, 240 
Candles, hardening the outside oi^ 289 
Cannon, on the possibilily of construct- 
ing of great calibre capable of endur- 
ing long continued use under full 
charges, 168 
Carboniferous reptile, new, 888 
Carmine, brilliant and cheap, 280 
Car brake, Loughrldge's self-acting, 64 
Cars, city, safety attachment to, 64 
** excluding dust from, 68 
Casts, plaster, of leaves and flowers, 117 
Cedar swamps of New Jersey, 842 
Chain-making machine, Improved, 80 
Chemistry, progress in, 19 
Chlorimetry, investi^tion in, 281 
Chloroform, effects of, on the blood, 281 
" mortality from, 864 
" new instrument for admi- 
nistering, 116 
Chinmey register and weather-cock, 124 
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Churning, new theory of, 182 
Circuits, submarine, is the law of squares 
applicable to the transmission of sig- 
nals In? 148 
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Glyoerine dreesiugs, 282 

** nature of, 282 

Gold and silver of the world, . 828 

** divided, Faraday^s observations 

on, 272 

" veins, possible origin o^ 807 

Gold's automatic steam-heating appara- 
tus, 52 
Giades, ascending, improved ^railway 

apparatus for, 55 

Grate, Foering's, 67 

Gravity, specific, new apparatus for 

taking, 216 

Greenland, great glacier oil 842 

Greensand, its origin, and present for- 
mation, 808 
Great Britain, recent progress of agri- 
culture in, 292 
Guanos of the Atlantic, 242 
Gulf Stream, agency of, on the peninsu- 
la of Florida, 809 
Gun barrels, improved, 84 
Gnn-Gotton,new, 292 
Gun, monster, 87 
Gunpowder, nred, pressure of, 175 
" improved manufacture of^ 82 
Guns, shot, improved, 86 
Gutta Percha photograph, 207 
Gyroscope, the discovery, construction, 
and explanation of, 191 

Haarlem Lake, drainage of, 60 

Hangings, paper, in oil colors, 96 

Harrow, iron, 129 

Habvst's dead spindle, 94 

Hat felting machines, improvement in, 95 
Hayss, Dr. A.A., 242, 824 

Health, effects of color on, 212 

Heat, light, &c, researches rejecting, 162 

^ of the sun, source of the, - 160 

Helices, substitute for copper wire in 

the construction ot, 148 

Himalavas, height of, 806 

Hirnndlne propeller, 40 

Hollt'b elliptic rotary pump and steam 

engine, 67 

Hook, flsli, improved, 115 

Horse power, Hunt's, 181 

Hotbea glasses, improvement in, 121 

Houses, dwelling, uses, conveniences, 

and economy of gas in, 226 

Hydrogen, reduction of metals by, 274 

Hydro-steam engine, 126 

Ichthyosaurus, skin and food of^ 841 

Images, stereoscopic, on various pheno- 
mena of refhiction through semi- 
lenses, producing anomalies in the 
illusion of, 199 

India rubber, shirred goods, improve- 
ment in the manufacture of; 97 
Inks, experiments on, 288 
Insects, fossil, of the tertiary marls of 

Croatia, 889 

Insects, resistance to cold, 870 

Instrument, GrandalVs surveying, 119 

" new drawing, 118 

Iron, accumulation of the proto-carbo- 

nate in the coal measurit, 814 

M annual production of, 72 

** cast, turnings, T9 

** churches, 81 
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Labels for minerals, 848 

Lamps and gas lights, shades for, 112 

Lattice plant, 848 

Lawes & GiLBBBT, their experiments, 298 
Leaves and flowers, plaster casts of, 117 
Lead, meteoric, 883 

Lea, Isaao, on the fossils of Uie new red 

sandstone of Pennsylvania, 885 

Lee & Labned'b steam fire engine, 59 

Life-boat, Berdan's compressible, 88 

Light, artificial, for taking photographs, 206 
** and electricity, engraving oy, 211 
heat, &c., researches respecting, 162 
houses, improvement in, 214 

Lightnine, on the form of, * 187 

lime, phosphate of, its composition 

found in waters naturally, 282 

Line, sounding, and log, combined, 122 

Lithium, atomic weight of, 282 

LrvBBHOBE's barrel machinerr, 100 

Livingston's researches in Central Af- 
rica, 886 
Locomotive, hot air, 68 
Locomotives, coal burning, 68 
LoFTUs's researches in Southern As- 

Syria, 892 

Log and sounding line combined, 138 

Loom, twilled and plain weaving In one, 96 
Looms, bag, 94 

LouoHBiDGs's self-acting car brake, 64 

Lunar mountatais, drawings of; 13 

M'Bbide'b flax-scutching machine, 90 

Machinery and processes, agricultural, 

recent improvements in, 127 

" barrel, Livermore's, 100 

" carding, 98 

Mackenzie's blowing machine, 68 

Machines, hat felting, improvement in, 95 

Magnet, the, on the influence of the heat 

produced by, on bodies in motion, 149 
Malaria, on the origin of, 278 

Man and animals, relations between, 849 
Manuscripts, ancient, application of pho- 
tography to the copying of, 206 
Maboou's geological map, inaccuracies of, 8 
Maryland Agricultural College, 18 
Massachusetts, Eastern, protozoic age of 

altered rocks of, 888 

Massachusetts, industrial resources of, 104 
Mattsucoi's experiments on electro- 
physiology, 866 
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Bails, rolling railroad, 
Bake, horse, improved, 
Bats, way to clear a house of, 
Bay Society, proceedings oi^ 
Bays, heat of the sna's, 
Bbsvs's breech-loading rifle, 
Benovator, flock, 
Beptile, new carboniferous, 
Betina, yellow spot of the, 
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Bings, Newton's, permanent reprodao- 

tlon of, 197 

BoBiKBON^s screw and side-lever steer- 
ing gear, 40 
Boonns, cheap, 108 
Bo8ln,bleaching, for soap, 289 
Botifera, dioecious character of, 865 

Safford, Profl, on a new meteorite in 

Tennessee, 882 

Safety-valve, new, 48 

Saline deposits of South America, ^9 

Saltpetre, on the formation of^ in caves, 275 
Sandstone, Conn, river, new fossil shell 

firom, 840 

Science, physical, future progress of, 188 
*' recent progress of, 19 

ScoBBSBY, Dr., 147 

Se4 soundings, deep, in the Arctic Ocean, 822 
Sea-weed for food, 854 

Seeds, cotton, purtfying for the manu&c- 

ture of oil and oil cake, 118 

experiments on the germination 

of; 15 

gennination of; 851 

Serpentine, composition of; 824 

Saw, circular. Barlow's patent, 120 

" Barlow's improved, 119 

Saws, improvements in the manufJEtcture 

of; 121 

Sawmills, Allen's variable feed for, 120 

Shafts, improved engine connection for 

transmitting motion to, 49 

Sheathing, copper, 252 

Shell, new fossil troia Conn. Biver sand- 
stone, 840 
Shells, ordnance, &c., improved, 85 
Ships, new modes of raising, 41 
" on the quality of copper for the 

sheathing of; 247 

Siembn's regenerative engine, 46 

Signals, railwav night, 68 

Silver and gold, wealth of the world, 828 
Silvering, Petit^ean's process for, 271 

Sleepers^cast iron, 67 

Smoke, Dum^ry's method of consum- 
ing, 125 
Smttii, Prof, astronomical expedition 

to the Peak of Tenerifi'e, 18 

Snow, protecting influence of, on vege- 
tation, 847 
** and camphor, similarity of form 
in, under certain conditions of 
crystallization, 221 
Soap, bleaching rosin for, 289 
** are we to expect any Improve- 
ments in the manufacture of? 289 
** Japonitoline, 240 
Soda, hyposulphite, employment of; in 

chemical analysis, 295 

Space, existence of an electrical ether in, 140 
Species, transmutation of, In plants, 851 
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Specimens, geological, for mitnroscopio 

purposes, 202 

Spenoe's smoke-consuming ftimace, 68 

Spindle, dead, Harvey's, 94 

Springs, boiling, in Utah, 801 

Spy-glass, new, 197 

Squares, the law of, applied to the trans- 
mission of signals in submarine cir- 
cuits, 143 
Starch, reward for a substitute for, 18 
Stalactites, Profl Bogers on the growth 

of, 801 

Stauroscope, the, 202 

Steam, high-pressure, use of; 46 

"■ waste, utilization of, . 122 

Steamboats, increasing the speed of; 42 

Steel and pig-iron, 267 

** cast, Prooman's process, 266 

" " hardening, 77 

** castings, 80 

" manufacture of, 77 

** Uchatius' process for manofactnr- 
Ing, 268 

Steering, screw and side-lover apparatus, 40 
Stereoscope, investigations relative to, 199 
Stereotyping, Improvements in, 126 

SxBVBNs'is stoam-boiler, 47 

Straining of ships in launching and dock- 
ing, 40 
Strata, inclined, possible origin of, 808 
Straw-pulp, bleaching, 24Si 
Strychnia, and its detection in cases of 

poisoning, 288 

" new methods of detecting, 

289, 290, 291, 292 
Subsoil plough, 181 

Sugar, action of, on the teeth, 869 

" new process of extracting trom 

vegetable substances, 288 

" plan improved, 115 

Sun, heat of the rays of, 159 

" source of heat of, 160 

Swamps, cedar, of New Jersey, 842 

Target, moveable, 88 

Teeth, action of sugar on, 869 

Telegraph, globotype, 148 

** submarine Atlantic, 151 

Telescope, new form of; 201 

Temperature, external, of the earth and 

planets, 164 

"■ measuring, 161 

** production of high, 224 

Teneriffe, Peak, astronomical expedi- 
tion to, 18 
Teredo, or shlpworm, investigations on, 850 
Thermometer for measuring fluctuations 

of temperature, 161 

Thompson, Profl "W., 160, 182 

Timber bending machine, 66 

TImbuctoo, its population and commerce, 

890 
Tomb, ancient, opening of; at Ganosa, 892 
" " In Crimea, 888 

Tobacco, pulp cigars, 128 

Tbeadwbll, Prof, 168 

Trees, implement for cutting down, 182 
Tulips, costly varieties of, 16 

TurUes, American distribution of; 867 

TJchatIus\ Capt., process for mannfEUitur- 
ing steel. 
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Utah, boiling springs of, 
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Vttlvo motion, Pony's, 02 

" safety, now, 48 
Vegetation, ArcUc, protecting inflaenoe 

ofsnuwon, 847 

" eflToots of moonlight on, 845 

Ventilation, hints on, 219 

" of mines, 124 

Vermilion, antimonial, 275 

Vessels, now mode of coppering, 246 

Violin bow, improTcd, 108 

Viviparity and ovlparity, 858 

Volcanic cinders fk'om the bottom of the 

Atlantic, . 821 

Water, deposit obtained by evaporation 

of, 288 

" photographic images under, 204 

Waves, action ol; on sea-beaches, 216 

Wax, vegetable, 279 

Weatberoock and chimney register, 124 
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Weaving double, 96 

Weights and Measures, uniform system 

off 10 

Wells, artesian, on the plains, 825 

" '' nesatlve, 807 

Wheat, mioroeoopic discoveries In re- 
gard to the nature of, 858 

*' plant, origin of, 8B0 

** produce and oomposition of, 808 
Wheel^ railway, 66 

WlIITXHOITBX, E. O., 148 

WuiTNXT, J. D., on the probable origin 

of inclined strata, 806 

Wind, to ascertain the direction of, 220 

Wood, and other hard substanoes, substi- 
tutes for, 96 

** occurrence of; In the Arctic 

regions, 298 



Yacht, Dempster's triangular, 
^nc plastia for rooms. 
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